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CD-RAP 4.3.5 

Gentlemen: 

Enclosed is the 2000 annual performance report of the Granular Activated Carbon treatment 
system submitted pursuant to Section 4.3.5. of the Consent Decree Remedial Action Plan in the 
above captioned matter. This report is issued by the City in accordance with Section 2(a) of the 
Reilly/St. Louis Park Agreement (Exhibit B to the Consent Decree). 
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Scott E. Anderson 
Superintendent of Utilities 
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Tom Scott (w/o enclosures) 
Reilly File 
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N:\Reilly\C.Reilly\AiinualRpt. covefrtr..%bsite: ww.stlouispark,org 
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ANNUAL PERFORMANCE REPORT 
FOR 

GRANULAR ACTIVATED CARBON 
TREATMENT SYSTEM 2000 

Operation: 

The City operated the Granular Activated Carbon (GAC) treatment system in substantial 
compliance with Section 4.2 of the Remedial Action Plan (RAP) during 2000, treating 
247.224 million gallons of water pumped from SLP 10. This equates to an average of 
20.6 million gallons per month. 

The operational history of the GAC facilities indicates the average breakthrough of the 
GAC has been about one year after change-out. Although the 1®* quarter sample results 
were low the City scheduled a change-out for May (The 1999 change-out was May 17) 
to insure the best possible water quality. The GAC was changed out on May 2, 2000. 

The normal operation was disrupted due to required maintenance of the well pump and 
motor. The maintenance work was completed during the month of January. No pumpage 
of SLP 10 was conducted during January 2000. An attempt to pump the alternate well, 
SLP 15, failed due to malfunctioning controls. Therefore, the required 10 million gallons 
per month was not possible in January, due to the circumstances described above. 
Despite the January problems, the average pumpage per month for the year was 20.6 
million gallons. 

Monitoring: 

The 2000 monitoring was jointly conducted by the City and Severn Trent Laboratories -
Denver (STL-Denver) previously Quanterra Environmental Services. The City collected 
all samples and STL-Denver was responsible for the analytical services. Laboratory 
analyses were conducted at the STL-Denver laboratory in Arvada, Colorado. 

The 2000 monitoring schedule (Table 2), as established in the 2000 Sampling Plan 
developed in accordance with the requirements of Section 3.3 of the RAP, provided for 
quarterly monitoring of the treatment system effluent (Table 3, page 1), and annual 
monitoring of the treatment system feed water (Table 3, page 2), acid fraction 
analysis(Section 4.3.4) and extended PAH compounds. However, the City opted to use 
the extended compound list for all PAH analysis, therefore no designated sample for 
extended compounds was taken. All samples were collected an analyzed in compliance 
with the CD-RAP. 



The quarter sample results for Total Other PAH's for GAC 1 were well within 
compliance levels at 3.6 nanograms per liter (ng/1) Total Other PAH. GAC 4 sample was 
used as the quality control sample which includes a sample and a duplicate sample that is 
taken simultaneously with the sample. The duplicate sample is literally the same water as 
the sample. The result of the sample was a Total Other PAH of 206 which exceeds the 
Drinking Water Advisory level of 175. The result of the duplicate sample was a Total 
Other PAH of 13.3. This inconsistency indicates a laboratory error may have occurred. 
The City conservatively uses the higher of the sample results for reporting and decision 
making, therefore; the City collected verification samples as required in Section 12.1.1 of 
the RAP. The second sample was analyzed within the 21-day tumaroimd required by 
Section 12.1.3. The second sample result was 19.6 ng/1 Total Other PAH's. As directed 
by the RAP a third sample was taken and analyzed within the parameters of the RAP. 
The result of 10.8 ng/1 Total Other PAH's was consistent with the second sample. The 
City has reverted back to the normal schedule as directed by the RAP. Since the 
verification samples were taken in the 4"* quarter they are representative of the 4"' quarter 
sample required by the sample schedule. 

Additional Information: 

The CD-RAP provides the operational criteria for the GAC facility located adjacent to 
Water Treatment Plant No. 1, located at 2936 Idaho Avenue that treats water produced by 
SLP 10 or 15. The City constructed an additional GAC facility in 1994 located at 4701 
West 41®' Street (GAC-4) which treats water produced by SLP4. This GAC facility is not 
referenced in the RAP. The City operates the GAC-4 facility within the Drinking Water 
Criteria established in Section 2.2. The facility is operated on a continuous pumping 
schedule as directed by the Unites States Environmental Protection Agency and the 
Minnesota Pollution Control Agency. The system is operated in a series of GAC vessels. 
An operational sample is taken at the effluent of the lead vessel (SLP4TLE). The PAH 
analysis may reflect a level of Total Other PAH may indicate the first GAC in the lead 
vessels is spent, at which time the GAC is be scheduled for replacement. All SLP4TLE 
sample results were below the Drinking Water Advisory Levels. 

The GAC4 facility treated 465.300 million gallons produced by SLP4. The monthly 
production is recorded in Table 4 of this report. The results of the facility effluent 
(GAC- SLP4T) are recorded in Table 3 of this report. 



CITY ST. LOUIS PARK 
GRANULAR ACTIVATED CARBON 

TREATMENT PLANT GAC 1 

2000 PRODUCTION 

MILLION 
GALLONS 

January 0.000 

February 15.672 

March 20.398 

April 23.404 

May 26.995 

June 27.781 

July 33.236 

August 36.406 

September 21.100 

October 21.539 

November 10.400 

December 10.293 

TOTAL 247.224 

++ 

MONTHLY AVERAGE 

MG 

20.602 MG 

Well Maintenance 

++ ^AC Change-out 

TABLE 1 

N:scott/reilly/gac annual/ProductionGAC 1 



2000 SAMPLING PLAN 
GAG TREATMENT SYSTEM MONITORING SCHEDULE 

RAP Section 

Sampling 

Point 

Start of 

Monitoring 

Sample 

Frequency Analysis 

4.3.1(C) Treated Water 
(TRTD 

Date of plan 
approval Quarterly PAH (ppt) 

4.3.3(D) 
Feed Water 

(FEED) 
Date of plan 

approval 
Annually PAH (ppt) 

4.3.4 Treated Water Date of plan 
approval Annually 

PAH (ppt) 
Extended List 

4.3.4 
Treated or Feed 

Water 
Date of plan 

approval 
Annually 

Acid Fraction 
EPA Method 625 

All PAH sample analysis includes 
the extended list. No seperate 
extended sample is taken. 

N:scott/reilly/annual report/Schedule TABLE 2 



GAC Treatment System 
Analytical Results 2000 

1^^ QUARTER, 2^° QUARTER 3"° QUARTER 
SLP4TD SLP10T SLP4T SLP101 'SLP4T SLP10 

7-Mar 7-Mar 6-Jun 6-Jun 5-Sep 5-Sep 
2,3-Benzofuran 0 " 0 0 
2,3-Dihydroindene 0 1.9 3.9 3.7 
IH-lndene 0 0 ' 0 
Naphthalene 0 0 0 7.1 
Benzo (b) Thiophene 0 0 0 
Quinoilne* c 0 0 0 
IH-lndole _ 0 0 0 
2'Methylnaphthalene 0 0 0 8.3 
1-Methylnaphlhalene . 0 0 0 3.6 
Blphenyl 0 0 0 2.1 
Acenaphthylene 0 0 0 1.7 
Acenaphthene _ 0 0 0 14 
Dibenzofuran 0 0 0 6.1 
Fluorene 0 0 0 2.1 8.3 
Dibenzothiophene 0 0 0 4.2 
Phenanthrene 0 1.7 5.5 14 87 3.6 
Anthracene 0 0 0 
Acndine 0 0 0 
Cart>azole 0 0 0 
Ruoranthene 0 1.6 2.9 4 40 
Pyrene 7.4 0 0 1.8 20 
Benzo (a) Anthracene c 0 0 0 
Chrysene c 0 0 0 3 2 
Benzo.(b) Fluoranthene c 0 0 0 
Benzo (k) Fluoranthene c 0 0 0 
Benzo (e) Pyrene 0 0 0 
Benzo (a) Pyrene c 0 0 0 
Perylene 0 0 0 
lndino_(1,2,^d) Pyrene c 0 0 0 
Dibenz (a,h) Anthracene c 0 0 0 
Benzo (g,h,i) Perylene c 0 0 0 
TOTAL OTHER PAH 7.4 5.2 12.3 21.9 206.1 3.6 
BENZO{a)PYRENE + 
blBENZO(A.H) 0 0 0 0 0 0 
TOTAL CARCINOGEN 0 0 0 0 3 2 
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4^" QUARTER 
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3.5 
2 

2.5 

2.7 
2.8 

19.6 

2.7 
8 

N:scott/rellly/gacannuaI/Analysis2000/PAH TABLE 3 Page 1 03/12/2001 



GAC Treatment System 
Analytical Results 2000 

GAC FEED i VER FICATION 
SLP4F SLRIGF SLP4TD 
5-Sep 5-Sep 14-Nov 

2,3-Benzofuran 2.3-Benzofuran 
2,3-Dihydroinciene 140 2,3-Dihydroindene 3.3 
1H-lndene 31 3.3 1H-lndene 
Naphthalene c 85 Naphthalene c 
Benzo (b) Thiophene 13 9.6 Benzo (b) Thiophene 
Quinollne* Quinollne* 
1H-lndole 1H-Indole 
2-Methylnaphthalene 7.7 2-Methylnaphthaiene 
1 -Methylnaphlhalene 13 1-Methylnaphthalene 
Bipheny! 5 Brphenyl 
Acenaphthylene 18 Acenaphthylene 
Acenaphthene 140 130 Acenaphthene 2.1 
Dibenzofuran 12 Dibenzofuran 
Fluorene 40 Fluorene 
Dibenzothiophene 7.4 Dibenzothiophene 
Phenanthrene 3.9 9.1 Phenanthrene 3.5 
Anthracene 1.5 3.6 Anthracene 
Acndine Acndine 
Carisazole 23 3.8 Carbazole 
Fluoranthene c 14 22 Fluoranthene c 1.9 
Pyrene c 17 Pyrene c 
Benzo (a) Anthracene c 1.9 Benzo (a) Anthracene c 
Chrysene c 2 2.3 Chrysene c 
Benzo (b) Ruoranthene Benzo (b) Fluoranthene 
Benzo (k) Fluoranthene Benzo (k) Fluoranthene 
Benzo (e) Pyrene c Benzo (e) Pyrene c 
Benzo (a) Pyrene Benzo (a) Pyrene 
Perylene Perylene 
Indino (1,2,3-cd) Pyrene c Indino (1,2,3-cd) Pyrene c 
DIbenz (a,h) Anthracene c DIbenz (a,h) Anthracene c 
Benzo (g,h,l) Perylene c Benzo (g,h,l) Perylene c 
TOTAL OTHER PAH 383.4 369.5 TOTAL OTHER PAH 10.8 
BENZO(a)PYRENE + DIBENZO(A,H) 0 0 BENZO(a)PYRENE + DIBENZO(A,H) 0 
TOTAL CARCINOGEN 2 4.2 TOTAL CARCINOGEN 0 

N:scott/reilly/gacann/Analy5is2000/feed TABLE 3 Page 2 03/12/2001 



CITY ST. LOUIS PARK 
GRANULAR ACTIVATED CARBON 

TREATMENT PLANT GAC 4 

2000 PRODUCTION 

MILLION 

GALLONS 

January 42.050 

February 41.731 

March 44.235 

April 42.732 

May 42.344 

June 42.832 

July 42.911 

August 43.741 

September 17.217 

October 19.846 

November 41.396 

December 44.265 

TOTAL 465.300 

++ 

MONTHLY AVERAGE 

MG 

38.775 MG 

++ GAC Change-out 

TABLE 4 

N.scott/reilly/gac annual/ProductionGAC 4 
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Advanced Analytical Services 

Quantena liicorpnraied 
4955 Ycirrou' Stieet 
Arvada, Colorado 80002 

303 421-6611 Telephone 
303 467-9116 Fay 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

March 21, 2000 

Severn Trent Laboratories, Denver, CO 

Project Lot Number D0C080151 

Introduction 

Seven aqueous samples (including matrix QC) were received at Severn Trent's, Denver Laboratory 
on March 8, 2000. The samples were logged in under Quanterra Denver's project lot number 
D0C080151. A cross reference associating Quanterra Denver's laboratory sample numbers to the 
actual field sample number is included. The samples were analyzed for part per trillion (ppt) PAHs . 

Data Oualitv Assessment 

The results contained in this report were reviewed relative to data acceptance criteria as specified in 
the October 1999 QAPP for completeness, precision, accuracy, representativeness and defensibility 
of the data. Unless otherwise stated below, no quality control problems or technical difficulties were 
encountered which would impact the interpretation or use of data in this report. 

The spike compound indene was recovered above the reporting limit in the method blank. Indene 
was not reported above the reporting limit in any of the samples associated with this method blank 

The relative percent difference (RPD) for the spike compound indene in the duplicate control 
samples was reported at 60% which is above the acceptance limits. 

The RPD for the compounds 2-methylnaphthalene, indene and naphthalene are reported above the 
acceptance limits for the matrix spike / matrix spike duplicate samples. 



Advanced Analytical Services %lySS3BSS®B'B'S 

Except for the above, this data package is in compliance with the terms and conditions of the October 
1999 QAPP both technically and for completeness. 

Reported BY: ^ ^ Date: /" 

/KurtC. Ill 
Program Manager, AASG 



EXECUTTVE SUMMARY - Detection EQghlights 

D0C080151 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS 

ANALYTICAL 
METHOD 

GAC-SLP4T-030700 03/07/00 001 

Fluoranthene 
Phenanthrene 

GAC-SLP4TD-030700 03/07/00 002 

Pyrene 

GAC-SLP4TFB-030700 03/07/00 003 

Fluoranthene 

GAC-SLP4TFBD-030700 03/07/00 004 

Fluoranthene 

GAC-SLPlOT-030700 03/07/00 005 

Fluoranthene 
Phenanthrene 
2,3-Dihydroindene 

2.0 J 
2.4 

7.4 

1.9 J 

3 .1 ng/L 
1.3 ng/L 

1.4 

3.1 

1.6 J 3.1 

ng/L 

ng/L 

ng/L 

1.6 J 3.1 ng/L 
1.7 1.3 ng/L 
1.9 J 5.0 ng/L 

SW846 8270A SIM 
SW846 8270A SIM 

SW846 8270A SIM 

SW846 8270A SIM 

SW846 8270A SIM 

SW846 8270A SIM 
SW846 8270A SIM 
SW846 8270A SIM 



METHOD / ANALYST SUMMARY 

D0C080151 

ANALYTICAL ANALYST 
METHOD ANALYST ID 

SW846 8270A SIM Monica R. Edwards 001685 

References: 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 



SAMPLE SUMMARY 

D0C080151 

WO # SAMPLE# CLIENT SAMPLE ID DATE TIME 

D9D46 
D9D4C 
D9D4D 
D9D4F 
D9D4J 

NOTE(S): 

001 
002 
003 
004 
005 

GAC-SLP4T-030700 
GAC-SLP4TD-030700 
GAC-SLP4TFB-030700 
GAC-SLP4TFBD-030700 
GAC-SLPlOT-030700 

03/07/00 
03/07/00 
03/07/00 
03/07/00 
03/07/00 

- The analyucal results of the samples listed above are presented on the following pages 

- All ealeulations are performed before rounding to avoid round-off errors in calculated results 

- Results noted as 'ND' were not detected at or above the stated limit 

- This report must not be reproduced, except in full, without the written approval of the laboratory 

- Results for the following parameters are never reported on a dry weight basis color, corrosivity. density, flashpoint, ignitability, layers, odor, 

paint niter test. pH. porosity pressure, reactivity, redox potential, speciHc gravity, spot tests, solids, solubility, lemperanire, viscosity, and weight 



CITY OF ST. LOUIS PARK 

Client Sanple ID: GAC-SLP4T-030700 

GC/MS Semivolatiles 

SURROGATE 
Chrysene-dl2 
Fluorene d-10 
Naphthalene-d8 

I NOTE (S) : 

PERCENT 
RECOVERY 
55 
66 
73 

Lot-Saii?)le D0C080151-001 Work Order #— D9D46101 Mi 

Date Sanpled...: 03/07/00 Date Received.. 03/08/00 
Prep Date : 03/08/00 Analysis Date.. 03/14/00 
Prep Batch #...: 0068322 Analysis Time.. 18:55 
Dilution Factor: 1 

Method - SW846 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Acenaphthene ND 1.3 ng/L 
Acenaphthylene ND 1.4 ng/L 
Anthracene ND 2.7 ng/L 
Benzo(a)anthracene ND 2.5 ng/L 
Benzo(b)fluoranthene ND 2.5 ng/L 
Benzo(k)fluoranthene ND 2.3 ng/L 
Benzo(ghi)perylene ND 2.8 ng/L 
Benzo(a)pyrene ND 2.3 ng/L 
Benzo(e)pyrene ND 1.9 ng/L 
Biphenyl ND 4.3 ng/L 
Chrysene ND 2.8 ng/L 
Dibehz(a,h)anthracene ND 1.6 ng/L 
aDibenzofuran ND 1.0 ng/L 
FFluoranthene 2.0 J 3.1 ng/L 
Fluorene ND 1.0 ng/L 
Indeno(1,2,3 -cd)pyrene ND 2.1 ng/L 
2-Methylnaphthalene ND 3.9 ng/L 
Naphthalene ND 6.5 ng/L 
Phenanthrene 2.4 1.3 ng/L 
Pyrene ND 1.4 ng/L 
Carbazole ND 1.9 ng/L 
1-Methylnaphthalene ND 2.8 ng/L 
Indene ND 0.90 ng/L 
Quinoline ND 6.9 ng/L 
2,3-Benzofuran ND 5.1 ng/L 
2,3-Dihydroindene ND 5.0 ng/L 
Benzo(b)thiophene ND 0.90 ng/ii 
Indole ND 2.5 ng/L 
Acridine ND 6.1 ng/L 
Perylene ND 2.5 ng/L 
Dibenzothiophene ND 1.1 ng/L 

Matrix : WATER 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 108) 

J Esiimaced resuli Result is less than RL 



CITY OF ST. LOUIS PARK 

Client Sample ID: GAC-SLP4TD-030700 

GC/MS Semivolatiles 

Lot-Sanple D0C080151-002 Work Order #. 
Date Sampled... 
Prep Date 
Prep Batch # 
Dilution Factor 

03/07/00 
03/08/00 
0068322 
1 

Date Received. 
Analysis Date. 
Analysis Time. 

: D9D4C101 
: 03/08/00 
: 03/14/00 
: 20:21 

Matrix. WATER 

Method : SW846 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Acenaphthene ND 1.3 ng/L 
Acenaphthylene ND 1.4 ng/L 
Anthracene ND 2.7 ng/L 
Benzo(a)anthracene ND 2.5 ng/L 
Benzo(b)fluoranthene ND 2.5 ng/L 
Benzo(k)fluoranthene ND 2.3 ng/L 
Benzo(ghi)perylene ND 2.8 ng/L 
Benzo(a)pyrene ND 2.3 ng/L 
Benzo(e)pyrene ND 1.9 ng/L 
Biphenyl ND 4.3 ng/L 
Chrysene ND 2.8 ng/L 
Dibenz(a,h)anthracene ND 1.6 ng/L 
Dibenzofuran ND 1.0 ng/L 
Fluoranthene ND 3.1 ng/L 
Fluorene ND 1.0 ng/L 
Indeno(1,2,3 -cd)pyrene ND 2.1 ng/L 
2-Methylnaphthalene ND 3.9 ng/L 
Naphthalene ND 6.5 ng/L 
Phenanthrene ND 1.3 ng/L 
Pyrene 7.4 1.4 ng/L 
Carbazole ND 1.9 ng/L 
1-Methylnaphthalene ND 2.8 ng/L 
Indene ND 0.90 ng/L 
Quinoline ND 6.9 ng/L 
2,3-Benzofuran ND 5.1 ng/L 
2,3-Dihydroindene ND 5.0 ng/L 
Benzo(b)thiophene ND 0.90 ng/L 
Indole ND 2.5 ng/L 
Acridine ND 6.1 ng/L 
Perylene ND 2.5 ng/L 
Dibenzothiophene ND l.-l ng/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrysene-dl2 48 (10 - 118) 
Fluorene d-10 45 (41 - 162) 
Naphthalene-d8 50 (21 - 108) 



CITY OF ST. LOUIS PARK 

Client Sairple ID: GAC-SLP4TFB-030700 

GC/MS Semivolatiles 

Lot-Saiii)le #...: D0C080151-003 Work Order #... D9D4D101 Mi 

Date Sanpled...: 03/07/00 Date Received.. 03/08/00 
Prep Date : 03/08/00 Analysis Date.. 03/14/00 
Prep Batch #...: 0068322 Analysis Time.. 20:50 
Dilution Factor: 1 

Method : SW846 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Acenaphthene ND 1.3 ng/L 
Acenaphthylene ND 1.4 ng/L 
Anthracene ND 2.7 ng/L 
Benzo(a)anthracene ND 2.5 ng/L 
Benzo(b)fluoranthene ND 2.5 ng/L 
Benzo(k)fluoranthene ND 2.3 ng/L 
Benzo(ghi)perylene ND 2.8 ng/L 
Benzo(a)pyrene ND 2.3 ng/L 
Benzo(e)pyrene ND 1.9 ng/L 
Biphenyl ND 4.3 ng/L 
Chrysene ND 2.8 ng/L 
Dibenz(a,h)anthracene ND 1.6 ng/L 
Dibenzofuran ND 1.0 ng/L 
Fluoranthene 1.9 J 3.1 ng/L 
Fluorene ND 1.0 ng/L 
Indeno(1,2,3-cd)pyrene ND 2.1 ng/L 
2-Methylnaphthalene ND 3.9 ng/L 
Naphthalene ND 6.5 ng/L 
Phenanthrene ND 1.3 ng/L 
Pyrene ND 1.4 ng/L 
Carbazole ND 1.9 ng/L 
1^Methylnaphthalene ND 2.8 ng/L 
Indene ND 0.90 ng/L 
Quinoline ND 6.9 ng/L 
2,3-Benzofuran ND 5.1 ng/L 
2,3-Dihydroindene ND 5.0 ng/L 
Benzo(b)thiophene ND 0.90 ng/L 
Indole ND 2.5 ng/L 
Acridine ND 6.1 ng/L 
Perylene ND 2.5 ng/L 
Dibenzothiophene ND 1.1 ng/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrysene-dl2 82 (10 - 118) 
Fluorene d-10 56 (41 - 162) 
Naphthalene-d8 62 (21 - 108) 

NOTE(S): 

Matrix. WATER 

] Esiimaied mult Result is less than RL 



CITY OF ST. LOUIS PARK 

Client Sait^jle ID: GAC-SLP4TFBD-030700 

GC/MS Semivolatiles 

SURROGATE 
Chrysene-dl2 
Fluorene d-10 
Naphthalene-d8 

NOTE(S) : 

PERCENT 
RECOVERY 
67 
59 
66 

Lot-Sairi)le #...: D0C080151-004 Work Order #— D9D4F102 Mi 
Date Sampled...: 03/07/00 Date Received.. 03/08/00 
Prep Date : 03/08/00 Analysis Date.. 03/14/00 
Prep Batch #...: 0068322 Analysis Time.. 21:19 
Dilution Factor: 1 

Method SWa46 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 5.1 ng/L 
2,3-Dihydroindene ND 5.0 ng/L 
Indene ND 0.90 ng/L 
Naphthalene ND 6.5 ng/L 
Benzo(b)thiophene ND 0.90 ng/L 
Quinoline ND 6.9 ng/L 
Indole ND 2.5 ng/L 
2-Methylnaphthalene ND 3.9 ng/L 
1-Methylnaphthalene ND 2.8 ng/L 
Biphenyl ND 4.3 ng/L 
.Acenaphthylene ND 1.4 ng/L 
.Acenaphthene ND 1.3 ng/L 
Dibenzofuran ND 1.0 ng/L 
'Fluorene ND 1.0 ng/L 
Dibenzothiophene ND 1.1 ng/L 
Phenanthrene ND 1.3 ng/L 
.Anthracene ND 2.7 ng/L 
Acridine ND 6.1 ng/L 
Carbazole ND 1.9 ng/L 
Fluoranthene 1.6 J 3.1 ng/L 
Pyrene ND 1.4 ng/L 
Benzo(a)anthracene ND 2.5 ng/L 
Chrysene ND 2.8 ng/L 
Benzo(b)fluoranthene ND 2.5 ng/L 
Benzo (]c) fluoranthene ND 2.3 ng/L 
Benzo(e)pyrene ND 1.9 ng/L 
Benzo(a)pyrene ND 2.3 ng/L 
Perylene ND 2.5 ng/L 
Indeno(1,2,3 -cd)pyrene ND 2.1 ng/L 
Benzo(ghi)perylene ND 2.8 ng/L 

Matrix : WATER 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 108) 

IJ Enimaied resuli Result is less than RL 



Cixy OF ST. LOUIS PARK 

Client San5>le ID: GAC-SLPlOT-030700 

GC/MS Semivolatlies 

Lot-Sanple #...: D0C080151-005 Work Order #... D9D4J101 M< 
Date Sanpled : 03/07/00 Date Received.. 03/08/00 
Prep Date : 03/08/00 Analysis Date.. 03/14/00 
Prep Batch : 0068322 Analysis Time.. 21:48 
Dilution Factor: 1 

Method : : SW846 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Acenaphthene ND 1.3 ng/L 
Acenaphthylene ND 1.4 ng/L 
Anthracene ND 2.7 ng/L 
Benzo(a)anthracene ND 2.5 ng/L 
Benzo(b)fluoranthene ND 2.5 ng/L 
Benzo(k)fluoranthene ND 2.3 ng/L 
Benzo(ghi)perylene ND 2.8 ng/L 
Chrysene ND 2.8 ng/L 
Dibenz(a,h)anthracene ND 1.6 ng/L 
Dibenzofuran ND 1.0 ng/L 
Benzo(a)pyrene ND 2.3 ng/L 
Benzo(e)pyrene ND 1.9 ng/L 
Biphenyl ND 4.3 ng/L 
Fluoranthene 1.6 J 3.1 ng/L 
Fluorene ND 1.0 ng/L 
Indeno(1,2,3 -cd)pyrene ND 2.1 ng/L 
2-Methylnaphthalene ND 3.9 ng/L 
Naphthalene ND 6.5 ng/L 
Phenanthrene 1.7 1.3 ng/L 
Pyrene ND 1.4 ng/L 
Carbazole ND 1.9 ng/L 
1-Methylnaphthalene ND 2.8 ng/L 
Indene ND 0.90 ng/L 
Quinoline ND 6.9 ng/L 
2,3-Benzofuran ND 5.1 ng/L 
2,3-Dihydroindene 1.9 J 5.0 ng/L 
Benzo(b)thiophene ND 0.90 ng/L 
Perylene ND 2.5 ng/L 
Dibenzothiophene ND 1.1 ng/L 
Indole ND 2.5 ng/L 
Acridine ND 6.1 ng/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrysene-dl2 176 * (10 - 118) 
Fluorene d-10 58 (41 - 162) 
Naphthalene-d8 64 (21 - 108) 

Matrix : WATER 

NOTE(S): 
Surrogate recovery is outside stated control limits 

J Estimated result Result is less than RL 



QC DATA ASSOCIATION SUMMARY 

D0C080151 

Sample Preparation and Analysis Control Numbers 

SAMPLE# 

001 

002 

003 

004 

005 

MATRIX 

WATER 

WATER 

WATER 

WATER 

WATER 

ANALYTICAL 
METHOD 

SW846 8270A SIM 

SW846 8270A SIM 

SW846 8270A SIM 

SW846 8270A SIM 

SW846 8270A SIM 

LEACH 
BATCH # 

PREP 
BATCH # 

0068322 

0068322 

0068322 

0068322 

0068322 

MS RUN# 

0068154 

0068154 

0068154 

0068154 

0068154 



METHOD BLANK REPORT 

GC/MS Semivolatiles 

Client Lot #...: D0C080151 Work Order #...: D9DV2101 
MB Lot-San^le #: D0C080000-322 

Prep Date : 03/08/00 
Analysis Date..: 03/14/00 Prep Batch # : 0068322 
Dilution Factor: 1 

Matrix : WATER 

Analysis Time..: 17 :31 

REPORTING 
PARAMETER RESULT LIMIT UNITS METHOD 
Acenaphthene ND 1.3 ng/L SW846 8270A SIM 
Acenaphthylene ND 1.4 ng/L SW846 8270A SIM 
Anthracene ND 2.7 ng/L SW846 8270A SIM 
Benzo(a)anthracene ND 2.5 ng/L SW846 8270A SIM 
Benzo(b)fluoranthene ND 2.5 ng/L SW846 8270A SIM 
Benzo(k)fluoranthene ND 2.3 ng/L SW846 8270A SIM 
Benzo(ghi)perylene ND 2.8 ng/L SW846 8270A SIM 
Benzo(a)pyrene ND 2.3 ng/L SW846 8270A SIM 
Benzo(e)pyrene ND 1.9 ng/L SW846 8270A SIM 
Biphenyl ND 4.3 ng/L SW846 8270A SIM 
Chrysene ND 2.8 ng/L SW846 8270A SIM 
Dibenz{a,h)anthracene ND 1.6 ng/L SW846 8270A SIM 
Dibenzofuran ND 1.0 ng/L SW846 8270A SIM 
IjPluoranthene ND 3.1 ng/L SW846 8270A SIM 
Pluorene ND 1.0 ng/L SW846 8270A SIM 
Phenanthrene ND 1.3 ng/L SW846 8270A SIM 
Pyrene ND 1.4 ng/L SW846 8270A SIM 
Carbazole ND 1.9 ng/L SW846 8270A SIM 
Indeho(1,2,3-cd)pyrene ND 2.1 ng/L SW846 8270A SIM 
2-Methylnaphthalene ND 3 . 9 ng/L SW846 8270A SIM 
Naphthalene ND 6.5 ng/L SW846 8270A SIM 
1-Methylnaphthalene ND 2.8 ng/L SW846 8270A SIM 
Indene 3.1 0.90 ng/L SW84e 8270A SIM 
Quinoline ND 6.9 ng/L SW846 8270A SIM 
2,3-Benzofuran ND 5.1 ng/L SW846 8270A SIM 
2,3-Dihydroindene ND 5.0 ng/L SW846 8270A SIM 
Benzo(b)thiophene ND 0.90 ng/L SW846 8270A SIM 
Indole ND 2.5 ng/L SW846 827dA SIM 
Acridine ND 6.1 ng/L SW846 8270A SIM 
Perylene ND 2.5 ng/L SW846 8270A SIM 
Dibenzothiophene ND 1.1 ng/L SW846 8270A SIM 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrysene-dl2 77 (10 - 118) 
Fluorene d-10 61 (41 - 162) 
Naphthalene-d8 65 (21 - 108) 

NOTE(S): 
Iculaiions are perrormed before rounding to avoid round-off errors in calculated results 



LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Semivolatiles 

Client Lot D0C080151 
LCS Lot-San5>le#: D0C080000-322 
Prep Date : 03/08/00 
Prep Batch : 0068322 
Dilution Factor: 1 

Work Order #... 

Analysis Date.. 
Analysis Time.. 

SPIKE MEASURED 

: D9DV2102-LCS 
D9DV2103-LCSD 

: 03/14/00 
: 17:59 

PERCENT 

Matrix. WATER 

PARAMETER AMOUNT AMOUNT UNITS RECOVERY RPD METHOD 
2 -Methylhaphthalene 10.0 6.42 ng/L 64 SW846 82 7 OA SIM 

10.0 7.30 ng/L 73 13 SW846 8270A SIM 
Benzo(e)pyrene 10.0 7.17 ng/L 72 SW846 8270A SIM 

10.0 7.91 ng/L 79 9.8 SW846 8270A SIM 
Chrysene 10.0 7.22 ng/L 72 SW846 8270A SIM 

10.0 7.72 ng/L 77 6.6 SW846 8270A SIM 
Fluorene 10.0 6.95 ng/L 70 SW846 8270A SIM 

10.0 7.32 ng/L 73 5.2 SW846 8270A SIM 
Indene 10.0 5.83 ng/L 58 SW846 8270A SIM 

10.0 10.8 p ng/L 108 60 SW846 8270A SIM 
Naphthalene 10.0 6.72 ng/L 67 SW846 8270A SIM 

10.0 7.70 ng/L 77 14 SW846 8270A SIM 
Quinoline 10.0 6.20 ng/L 62 SW846 8270A SIM 

m 10.0 7.52 ng/L 75 19 SW846 8270A SIM 

w 
PERCENT RECOVERY 

SURROGATE RECOVERY LIMITS 
Chrysene-dl2 72 (10 - 118) 

75 (10 - 118) 
Fluorene d-10 59 (41 - 162) 

60 (41 - 162) 
Naphthalene-d8 61 (21 - 108) 

66 (21 - 108) 

NOTE(S): 
Calculations are performed before rounding to avoid round-off errors in calculated results 

Bold print denotes control parameters 

p Relative percent difference (RPD) is outside stated control limits 



LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Semivolatiles 

client Lot #...: D0C080151 Work Order #... 
LCS Lot-Sanple#: D0C080000-322 
Prep Date : 03/08/00 Analysis Date.. 
Prep Batch # : 0068322 Analysis Time.. 
Dilution Factor: 1 

: D9DV2102-LCS 
D9DV2103-LCSD 

: 03/14/00 
: 17:59 

Matrix. WATER 

PARAMETER 
PERCENT 
RECOVERY 

RECOVERY 
LIMITS RPD 

RPD 
LIMITS METHOD 

2-Methylnaphthalene 64 (20 - 150) SW846 8270A SIM 
73 (20 - 150) 13 (0-20) SW846 8270A SIM 

Benzo(e)pyrene 72 (20 - 150) SW846 8270A SIM 
79 (20 - 150) 9.8 (0-20) SW846 8270A SIM 

Chrysene 72 (20 - 132) SW846 8270A SIM 
77 (20 - 132) 6.6 (0-20) SH846 8270A SIM 

Fluorene 70 (69 - 118) SW846 8270A SIM 
73 (69 - 118) 5.2 (0-20) SW846 8270A SIM 

Indene 58 (20 - 150) SW846 8270A SIM 
108 p (20 - 150) 60 (0-20) SH846 8270A SIM 

Naphthalene 67 (20 - 150) SW846 8270A SIM 
77 (20 - 150) 14 (0-20) SW846 8270A SIM 

Quinoline 62 (20 - 150) SW846 8270A SIM 
75 (20 - 150) 19 (0-20) SW846 8270A SIM 

SURROGATE 
Chrysene-dl2 

Fluorene d-10 

Naphthalene-d8 

NOTE(S) : 

PERCENT 
RECOVERY 
72 
75 
59 
60 
61 
66 

RECOVERY 
LIMITS 
(10 - 118) 
(10 - 118) 
(41 - 162) 
(41 - 162) 
(21 - 108) 
(21 - 108) 

Calculations are performed before rounding to avoid round-off errors in calculated results 

Bold print denotes control parameters 

p Relative percent difference (RPD) is outside stated control limits 



MATRIX SPIKE SAMPLE DATA REPORT 

GC/MS Semivolatiles 

Client Lot #...; D0C080151 
MS Lot-Saniile #; D0C080151-001 
Date Sanpled—; 03/07/00 
Prep Date s 03/08/00 
Prep Batch # s 0068322 
Dilution Factor; l 

Work Order #...: D9D46102-MS 
D9D46103-MSD 

Date Received..: 03/08/00 
Analysis Date..: 03/14/00 
Analysis Time..: 19:24 

Matrix : WATER 

SAMPLE SPIKE MEASRD PERCENT 
PARAMETER AMOUNT AMT AMOUNT UNITS RECOVERY RPD METHOD 
2-Methylnaphthalene ND 10.1 5.79 ng/L 57 SW846 8270A SIM 

ND 10.1 7.38 ng/L 73 p 24 SW846 8270A SIM 
Benzo(e)pyrene ND 10.1 4.09 ng/L 40 SW846 8270A SIM 

ND 10.1 3.78 ng/L 37 8.0 SH846 8270A SIM 
Chrysene ND 10.1 5.89 ng/L 58 SW846 8270A SIM 

ND 10.1 5.50 ng/L 54 7.0 SH846 8270A SIM 
Fluorene ND 10.1 6.04 ng/L 60 a SW846 8270A SIM 

ND 10.1 7.38 ng/L 73 20 SW846 8270A SIM 
Indene ND 10.1 5.13 ng/L 51 SW846 8270A SIM 

ND 10.1 6.31 ng/L 62 p 21 SW846 8270A SIM 
Naphthalene ND 10.1 6.12 ng/L 61 SW846 8270A SIM 

ND 10.1 7.98 ng/L 79 p 26 SW846 8270A SIM 
fuinoline ND 10.1 6.29 ng/L 62 SW846 8270A SIM 

i ND 10.1 7.61 ng/L 75 19 SW846 8270A SIM 

SURROGATE 
Chrysene-dl2 

Fluorene d-10 

Naphthalene-d8 

NOTE(S) : 

PERCENT 
RECOVERY 
53 
52 
50 
63 
51 
68 

RECOVERY 
LIMITS 
(10 - 118) 
(10 - 118) 
(41 - 162) 
(41 - 162) 
(21 - 108) 
(21 - 108) 

Calculations are performed before rounding to avoid round-off errors in calculated results 
Bold print denotes control parameters 
p Relative percent difference (RPD) is outside stated control limits 
a SpiLed anal>te recoveiy is outside staled control limits 



Client Lot #... 
MS Lot-Sanple # 
Date San^>led... 
Prep Date 
Prep Batch #— 
Dilution Factor 

MATRIX SPIKE SAMPLE EVALUATION REPORT 

GC/MS Semivolatiles 

D0C080151 
D0C080151-001 
03/07/00 
03/08/00 
0068322 
1 

Work Order D9D46102-MS 
D9D46103-MSD 

Date Received..: 03/08/00 
Analysis Date..: 03/14/00 
Analysis Time..: 19:24 

Matrix : WATER 

PARAMETER 
PERCENT 
RECOVERY 

RECOVERY 
LIMITS RPD 

RPD 
LIMITS METHOD 

2-Methylnaphthalene 57 (20 - 150) SW84e 8270A SIM 
73 P (20 - 150) 24 (0-20) SW846 8270A SIM 

Benzo(e)pyrene 40 (20 - 150) SW846 8270A SIM 
37 (20 - 150) 8.0 (0-20) SW846 8270A SIM 

Chrysene 58 (20 - 132) SW846 8270A SIM 
54 (20 - 132) 7.0 (0-20) SW846 8270A SIM 

Fluorene 60 a (69 - 118) SW846 8270A SIM 
73 (69 - 118) 20 (0-20) SW846 8270A SIM 

Indene 51 (20 - 150) SW846 8270A SIM 
62 P (20 - 150) 21 (0-20) SW846 8270A SIM 

Naphthalene 61 (20 - 150) SW846 8270A SIM 
79 P (20 - 150) 26 (0-20) SW846 8270A SIM 

Ihiinoline 62 (20 - 150) SH846 8270A SIM 

f 75 (20 - 150) 19 (0-20) SW846 827OA SIM 

SURROGATE 
Chrysene-dl2 

Fluorene d-10 

Naphthalene-d8 

WOTE.(S) : 

PERCENT 
RECOVERY 
53 
52 
50 
63 
51 
68 

RECOVERY 
LIMITS 
(10 - 118) 
(10 - 118) 
(41 - 162) 
(41 - 162) 
(21 - 108) 
(21 - 108) 

Calculations are performed before rounding to avoid round-off errors ui calculated results 

Bold print denotes control parameters 

p Relative percent difference (RPD) is outside stated control limits 

a Spiked analyte recovery is outside stated control limits 
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CASE NARRATIVE FOR 

City of St. Louis Park 

June 30,2000 

STL AASG Lot Number R0F070125 

^fJSERVieESM:;^^ 

STL Denver 
4955 Yarrow Street 
Arvada. CO 80002-4517 

Tel 303 736 0100 
Fax 303 431 7171 
www sti-inc com 

Introduction 

Five aqueous samples (plus additional QC) were received at Severn Trent's Denver Laboratory on 
June 7, 2000 The samples were logged in under STL AASG's project lot numbei R0F070125. A 
cross reference associating STL's laboratory sample numbers to the actual field sample number is 
included The samples were analyzed for part per trillion (ppt) PAHs 

Data Quality Assessment 

The results contained in this report were reviewed relative to data acceptance criteria as specified in 
the October 1999 QAPP for completeness, precision, accuracy, representativeness and defensibility 
of the data Unless otherwise stated below, no quality control problems or technical difficulties were 
encountered which would impact the interpretation or use of data m this report 

Phenanthrene and fluoranthene were detected above the reporting limit in the method blank. There 
were no other analytes detected above the reporting limit in the method blank 

The relative percent difference (RPD) between the laboratory control sample (LCS) and the LCS 
duplicate sample and between the matrix spike and matrix spike duplicate was outside control limits 
for indene Indene was not detected above the reporting limit in any of the associated samples. 

This data package has been reviewed for compliance with the teims and conditions of the October 
1999 QAPP. Based on this review, this data package meets those requirements both technically and 
for completeness 

Reported By: 

Mark J. Mensik 
Project Manager, AASG 

Date: 

STL Denver is a part of Severn Trent Laboratories, Inc 



ANALYTICAL REPORT 

Reilly Tar and Chemical Site 

Mr. Scott Anderson 

City of St. Louis Park 

SEVERN TRENT LABORATORIES, INC. 

f' 
Kurt C. Ill 

Project Manager 

June 30. 2000 



ECUnVE SUMMARY - Detection Higtilights 

R0F070125 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS 

ANALYTICAL 
METHOD 

GAC-SLP4T-060600 06/06/00 001 

2,3-Dihydroindene 3.2 J 5.0 ng/L SW846 8270A SIM 
Indene 2.0 J 4.7 ng/L SW846 8270A SIM 
Fluoranthene 1.6 J 4.6 ng/L SW846 8270A SIM 

GAC-SLP4TD-060600 06/06/00 002 

2,3-Dihydroindene 3.9 J 5.0 ng/L SW846 8270A SIM 
Phenanthrene 5.5 4.7 ng/L SW84 6 8270A SIM 
Fluoranthene 2.9 J 4.6 ng/L SW846 8270A SIM 

GAC-SLP4TFB-060600 06/06/00 003 

Phenanthrene 2.9 J 4.7 ng/L SW846 8270A SIM 
Fluoranthene 2.4 J 4.6 ng/L SW846 8270A SIM 

GAC-SLP4TFBD-060600 06/06/00 004 

Phenanthrene 7.5 4 . 7 ng/L SW846 8270A SIM 
Fluoranthene 3.8 J 4.6 ng/L SW846 8270A SIM 
Pyrene 1.7 J 4.2 ng/L SW846 8270A SIM 

GAC-SLPlOT-060600 06/06/00 005 

Fluorene 2.1 J 4 . 1 ng/L SW846 8270A SIM 
Phenanthrene 14 4.7 ng/L SW846 8270A SIM 
Fluoranthene 4 . 0 J 4.6 ng/L SW846 8270A SIM 
Pyrene 1.8 J 4.2 ng/L SW846 8270A SIM 



ANALYTICAL METHODS SUMMARY 

R0F070125 

ANALYTICAL 
PARAMETER METHOD 

Base/Neutrals and Acids SW846 8270A SIM 

References: 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 



METHOD / ANALYST SUMMARY 

R0F070125 

ANALYTICAL ANALYST 
METHOD ANALYST ID ^ 

SW846 8270A SIM Monica R. Edwards 001685 

References: 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 



SAMPLE SUMMARY 

R0F070125 

WO # SAMPLE# CLIENT SAMPLE ID DATE TIME 

DE9DH 
DE9DJ 
DE9DK 
DE9DL 
DE9DM 

NOrE(S) : 

001 
002 
003 
004 
005 

GAC-SLP4T-060600 
GAC-SLP4TD-060600 
GAC-SLP4TFB-060600 
GAC-SLP4TFBD-060600 
GAC-SLPlOT-060600 

06/06/00 
06/06/00 
06/06/00 
06/06/00 
06/06/00 

- '11^1. .iiul>ucal iLsults cil ilic samples listed above are pieseiucd on the rollowing pages 

- All Lalculalions aiL pciloiincd betorc rounding to avoid loiind-ofreirots ui calculated icsules 

- Results noted as "N'D" »eie not detected at or above tlie suted lunit 

- litis lepon must not be lepioduced. except m full witltoui the written approval of tite- laboiator>' 

• Results loi Uie lollowing paiameteis aic nevei leponcd on a drj weight basis color, coiiosivit), densit). flashpoutt ignitabilit), l.ijeis odui 

paint nitei test pll. poiosit) pressure, reactisitj. redox potential, specific gravity, spot tests, solids, solubility, lempeiatuie, viseosit) .ind sxeight 



CITY OF ST. LODIS PARK 

IiOt-San^jle #.. 

Date San^iled.. 
Prep Date 
Prep Batch #.. 

Client Sairple ID: GAC-SLP4T-060600 

GC/MS Semivolatiles 

R0F070125-001 
06/06/00 
06/08/00 
0160444 

Work Order #.. 
Date Received. 
Analysis Date. 
Method 

DE9DH101 
06/07/00 
06/15/00 
SW846 8270A SIM 

Matrix : WATER 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-BenEofuran ND 5.4 ng/L 
2,3 --Dihydraindene 3.2 J 5.0 ng/L 
Indene 2.0 J 4.7 ng/L 
Naphthalene ND 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9 . 0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Acenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Pluorene ND 4 .1 ng/L 
Dibenzothiophene ND 4 .1 ng/L 
Phenanthrene ND 4.7 ng/L 
Anthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene l.G J 4.6 ng/L 
Pyrene ND 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene ND 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Perylene ND 3.3 ng/L 
Indeno(1,2,3-cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene ND 6.2 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Dibenz(a,h)anthracene ND 5 . 9 ng/L 

PERCENT RECOVERY 
SURROG.ATE RECOVERY LIMITS 
Chrysene-dl2 54 (10 - 118) 
Pluorene d-10 46 (41 - 162) 
Naphthalene-d8 68 (21 - 108) 

NOTE(S): 
I E^llmJtLd icsuli RcMilt ii less dun RL 



CITY OF ST. LODIS PARK 

Client Sanple ID: GAC-SI.P4TD-060600 

GC/MS Semivolatiles 

SURROGATE 
Chrysene-dl2 
Fluorene d-10 
Naphthalene-d8 

NOTE(S) : 

PERCENT 
RECOVERY 
63 
54 
85 

Lot-Sample : R0F070125-002 Work Order # DE9DJ101 Mi 

Date Sampled : 06/06/00 Date Received.. 06/07/00 
Prep Date : 06/08/00 Analysis Date.. 06/15/00 
Prep Batch #...: 0160444 Method SW846 8270A SIM Prep Batch #...: 0160444 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene 3.9 J 5.0 ng/L 
Indene ND 4 .7 ng/L 
Naphthalene ND 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quincline ND 9.0 ng/L 
Indole ND 4 .7 ng/L 
2-Methylnaphthalene ND 5 . 9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Acenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4 .1 ng/L 
Dibenzothiophene ND 4 .1 ng/L 
Phenanthrene 5.5 4.7 ng/L 
Fluoranthene 2.9 J 4.6 ng/L 
Pyrene ND 4.2 ng/L 
Anthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Benzo(a)anthracene ND 4 .3 ng/L 
Chrysene ND 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(ghi)perylene ND 6.2 ng/L 
Dibenz{a,h)anthracene ND 5.9 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno(1,2,3-cd)pyrene ND 5.4 ng/L 

Matrix : WATER 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 108) 

I EMunjttil I (.Mill Rcsuli less llion RL 



CITY OF ST. LODIS PARK 

Client Sair^jle ID: GAC-SLP4TFB-060600 

GC/MS Semivolatiles 

Lot-Sample #...: R0F070125-003 Work Order # : DE9DK101 Mi 

Date Sampled...: 06/06/00 Date Received.. : 06/07/00 
Prep Date : 06/08/00 Analysis Date.. : 06/15/00 
Prep Batch # : 0160444 Method - SWa46 8270A SIM Prep Batch # : 0160444 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene ND 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphthalene ND 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Acenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4 .1 ng/L 
Dioenzothiophene ND 4.1 ng/L 
Phenanthrene 2.9 J 4.7 ng/L 
Anthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Chrysene ND 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Fluoranthene 2.4 J 4.6 ng/L 
Pyrene ND 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno(1,2,3-cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene ND 6.2 ng/L 
Dioenz(a,h)anthracene ND 5.9 ng/L 

Matrix : WATER 

SURROGATE 
Chrysene-dl2 
Flaorene d-10 
Nat>hthalene-d8 

PERCENT 
RECOVERY 
70 
46 
70 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 108) 

NOTE(S): 
I D.tiiTi.Uc:cl itMili Result IS less ih.in RL 



CITY OF ST. LODIS PARK 

Lot-Sanqple . 
Date Sampled.. 
Prep Date 
Prep Batch #.. 

Client Sanple ID: GAC-SLP4TFBD-060600 

GC/MS Semivolatiles 

R0F070125-004 
06/06/00 
06/08/00 
0160444 

Work Order #.. 
Date Received. 
Analysis Date. 
Method 

DE9DL101 
06/07/00 
06/15/00 
SW846 8270A SIM 

Matrix : WATER 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene NO 5.0 ng/L 
Indene ND 4 .7 ng/L 
Naphthalene ND 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Acenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4.1 ng/L 
Dibenzothiophene ND 4.1 ng/L 
Phenanthrene 7.S 4.7 ng/L 
Anthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene 3.8 J 4.6 ng/L 
Pyrene 1.7 J 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene ND 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno(1,2,3-cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene ND 6.2 ng/L 

PERCENT RECOVERY 
SURROG.ATE RECOVERY LIMITS 
Chrysene-dl2 60 ac - 113) 
Fluorene d-10 63 (41 - 162) 
Naphthalene-d8 86 (21 - 108) 

NOTE (S) .-
I r.siim.iu.d icMili Re>uli IN ILSS dun RL 



CITY OF ST. LOUIS PARK 

Client Sanple ID: GAC-SLPlOT-060600 

GC/MS Semivolatlies 

Lot-Sample : R0F070125-005 Work Order # DE9DM101 Ml 

Date Sampled...: 06/06/00 Date Received.. 06/07/00 
Prep Date : 06/08/00 Analysis Date.. 06/15/00 
Prep Batch #...: 0160444 Method SWa46 827QA SIM Prep Batch #...: 0160444 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2, 3-Benzofuran NO 5.4 ng/L 
2,3-Dihydroindene NO 5.0 , ng/L 
iPidene ND 4 .7 ng/L 
Naphthalene ND 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4 .7 ng/L 
2-Methylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Acenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene 2.1 J 4.1 ng/L 
Dibenzothiophene ND 4.1 ng/L 
Phenanthrene 14 4.7 ng/L 
A.nthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
F liior ant hene 4.0 J 4.6 ng/L 
Pyrene 1.8 J 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene ND 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo {k.) f luoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno(l,2,3-cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene ND 6.2 ng/L 
Dibenz(a,h)anthracene ND 5 . 9 ng/L 

Matrix : WATER 

SURROGATE 
Chrysene-dl2 
Fluorene d-10 
Naphthalene-d8 

KOTE(S) : 

PERCENT 
RECOVERY 
68 
60 
88 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 103) 

I E.-.lunjn.d result Rtsull is kss tlun RL 



QC DATA ASSOCIATION SUMMARY 

R0F070125 

Sample Preparation and Analysis Control Numbers 

SAMPLE# 

001 

002 

003 

004 

005 

MATRIX 

WATER 

WATER 

WATER 

WATER 

WATER 

ANALYTICAL 
METHOD 

LEACH 
BATCH # 

SW846 8270A SIM 

SW846 8270A SIM 

SW846 8270A SIM 

SW846 827GA SIM 

SW846 8270A SIM 

PREP 
BATCH # 

0160444 

0160444 

0160444 

0160444 

0160444 

MS RUN# 

0160200 

0160200 

0160200 

0160200 

0160200 



METHOD BLANK REPORT 

6C/MS Semivolatlies 

Client Lot #...: R0F070125 
MB Lot-Sample #: R0F080000-444 

Work Order DEE9L101 

Prep Date : 06/08/00 

Matrix : WATER 

Analysis Date..: 06/14/00 

PAR.AMETER 

Prep Batch #. 

RESULT 

. 0160444 

REPORTING 
LIMIT UNITS METHOD 

Acenaplitlnene NO 5.7 ng/L SW846 8270A SIM 
Acenaphthylene NO 4.8 ng/L SW846 8270A SIM 
Anthracene NO 3.4 ng/L SW346 8270A SIM 
Benzo(a)anthracene ND 4.3 ng/L SW846 8270A SIM 
Benzo(b)fluoranthene ND 4.7 ng/L SW846 8270A SIM 
Benzo (It) fluoranthene ND 3.9 ng/L SW846 8270A SIM 
Benzo(ghi)perylene ND 6.2 ng/L SW846 8270A SIM 
Benzo(a)pyrene ND 2.5 ng/L SW846 8270A SIM 
Benzo(e)pyrene ND 4.3 ng/L SW846 8270A SIM 
Biphenyl ND 5.6 ng/L SW846 8270A SIM 
Chrysene ND 5.6 ng/L SW846 8270A SIM 
Dibenz(a,h)anthracene ND 5.9 ng/L SW846 8270A SIM 
Dibenzofuran ND 5.7 ng/L SW846 8270A SIM 
Fluoranthene 4.8 4.6 ng/L SH846 8270A SIM 
^luorene ND 4 . 1 ng/L SW846 8270A SIM 
Plndeno (1, 2 , 3-cd) pyrene ND 5.4 ng/L SW846 8270A SIM 
2-Methylnaphthalene ND 5.9 ng/L SW846 8270A SIM 
Napnthalene ND 8.6 ng/L SW846 8270A SIM 
Phenanthrene 6.4 4.7 ng/L SH846 8270A SIM 
Pyrene 2.2 J 4.2 ng/L SVIB46 8270A SIM 
Carbazole ND 3.8 ng/L SW846 8270A SIM 
1 -Methylnaphthalene ND 5.6 ng/L SW846 8270A SIM 
Indene ND 4.7 ng/L SW846 8270A SIM 
Quinoline ND 9.0 ng/L SW846 8270A SIM 
2,3-Benzofuran ND 5.4 ng/L SW846 8270A SIM 
2,3-Dihydroindene ND 5 0 ng/L SW846 8270A SIM 
Benzo(b)thiophene ND 5.2 ng/L SW846 8270A SIM 
Indole ND 4.7 ng/L SW846 8270A SIM 
Acridine ND 6.2 ng/L SW846 8270A SIM 
Perylene ND 3.3 ng/L SW846 8270A SIM 
Di'cenzothiophene ND 4.1 ng/L SW846 8270A SIM 

SURROGATE 
Chrysene-dl2 
Pluorene d-10 
Naohthalene-d8 

PERCENT 
RECOVERY 
76 
55 
81 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 106) 

NOTE(S) 

# 

< .ilcuLiiioiis arc peiliinntd bctoic rounclmg tu avoid round-oil errors m calculated results 

Csliinaled lesult Result is less Ulan RL 



LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Semivolatiles 

Client Lot # 
LCS Lot-Sani)le# 
Prep Date 
Prep Batch #.. . 

R0F070125 Work Order #.. 
R0F080000-444 
06/08/00 Analysis Date. 
0160444 

, : DEE9L102-LCS 
DEE9L103-LCSD 
06/15/00 

Matrix : WATER 

SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMOUNT UNITS RECOVERY RPD METHOD 
Chrysene 10,0 6.17 ng/L 62 SW846 8270A SIM 

10.0 5.96 ng/L 60 3.5 SW846 8270A SIM 
Fluorene 10.0 7.39 ng/L 74 SH846 8270A SIM 

10.0 6.93 ng/L 69 6.4 SW846 8270A SIM 
Indene 10.0 7.53 ng/L 75 SW846 8270A SIM 

10.0 10.4 p ng/L 104 33 SW846 8270A SIM 
2-Methylnaphthalene 10.0 8.53 ng/L 85 SW846 8270A SIM 

10.0 7.59 ng/L 76 12 SW846 8270A SIM 
Naphthalene 10.0 8.70 ng/L 87 SW846 8270A SIM 

10.0 7.76 ng/L 78 11 SHB46 8270A SIM 
Quinoline 10.0 5.92 ng/L 59 SH846 8270A SIM 

10.0 6.13 ng/L 61 3.5 SW846 8270A SIM 
Benzo(e)pyrene 10.0 7.93 ng/L 79 SH846 8270A SIM 

10.0 8.15 ng/L 81 2.6 SW846 8270A SIM 

PERCENT RECOVERY 

SURROGATE RECOVERY LIMITS 
Chrysene-dl2 97 (10 - 118) 

84 (10 - 118) 

Fluorene d-10 59 (41 - 162) 
57 (41 - 162) 

Naphchalene-d8 88 (21 - 108) 

88 121 - 108) 

NUTE(S): 
('.iLiilaiiijiis jiL pcilonned berore roiincling lo a\oid roimd-off errors m calcuUied rcsulLs 

Huld piiiu denotLs control paroinetets 

p RcLiint percent dillcience (RPD) is outside sUted control lunits 



LABORATORY CONTROL SAMPLE EVALDATItRJ REPORT 

GC/MS Semivolatiles 

Client Lot # 
LCS Lot-Sanple# 
Prep Date 
Prep Batch #... 

R0F070125 Work Order 
R0F080000-444 
06/08/00 Analysis Date. 
0160444 

: DEE9L102-LCS 
DEE9L103-LCSD 

: 06/15/00 

Matrix : WATER 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 
Chrysene 62 (20 - 132) SH846 8270A SIM 

60 (20 - 132) 3.5 (0-20) SW846 8270A SIM 
Pluorene 74 (20 - 132) SW846 8270A SIM 

69 (20 - 132) 6.4 (0-20) SW846 8270A SIM 
Indene 75 (20 - 150) SW846 8270A SIM 

104 p (20 - 150) 33 (0-20) SH846 8270A SIM 
2-Methylnaphthalene 85 (20 - 150) SW846 8270A SIM 

76 (20 - 150) 12 (0-20) SW846 8270A SIM 
Naphthalene 87 (20 - 150) SH846 8270A SIM 

78 (20 - 150) 11 (0-20) SH846 8270A SIM 
Quinoline 59 (20 - 150) SH846 8270A SIM 

61 (20 - 150) 3.5 (0-20) SH846 8270A SIM 
Benzo(e)pyrene 79 (20 - 150) SW846 8270A SIM 

81 (20 - 150) 2.6 (0-20) SW846 8270A SIM 

SURROGATE 
Chrysene-dl2 

Fluorene d-10 

Naohchalene-d8 

PERCENT 
RECOVERY 
97 
84 
59 
57 
88 
88 

RECOVERY 
LIMITS 
(10 - 118) 
(10 - 118) 
(41 - 162) 
(41 - 162) 
(21 - 103) 
(21 - 108) 

NOTE(S): 
('.lUiibtiDns arc pcitunncd betoii. niunding lo avoid round-oft errors m calculated results 

iliiU pimt denoics contiol parameters 

p K.laiisc peicent dillcience (RPD) is outside stated control lunils 



MATRIX SPIKE SAMPLE DATA REPORT 

Client Lot #...: 
MS Lot-Sanple #: 
Date Sampled...: 
Prep Date : 
Prep Batch #...: 

R0F070125 
R0F070125-001 
06/06/00 
06/08/00 
0160444 

GC/MS Semivolatiles 

Work Order DE9DH102-MS 
DE9DH103-MSD 

Date Received..: 06/07/00 
Analysis Date..: 06/15/00 

Matrix : WATER 

PARAMETER 
SAMPLE SPIKE 
AMOUNT AMT 

MEASRD 
AMOUNT UNITS 

PERCENT 
RECOVERY RPD METHOD 

2-Methylnaphthalene ND 10.2 9.13 ng/L 89 SH846 827bA SIM 
ND 10.0 9.19 ng/L 92 2.7 SW846 8270A SIM 

Chrysene ND 10.2 4.58 ng/L 45 SW846 8270A SIM 
ND 10.0 5.24 ng/L 52 15 SH846 8270A SIM 

Fluorene ND 10.2 7.54 ng/L 74 SH846 8270A SIM 
ND 10.0 7.31 ng/L 73 0.95 SW846 8270A SIM 

Indene 2.0 10.2 14.9 ng/L 126 SW846 8270A SIM 
2.0 10.0 8.03 ng/L 60 p 58 SH846 8270A SIM 

Naphthalene ND 10.2 9.65 ng/L 94 SW846 8270A SIM 
ND 10.0 9.64 ng/L 96 1.9 SW846 8270A SIM 

Quinoline ND 10.2 7.03 ng/L 69 SH846 8270A SIM 
ND 10.0 6.51 ng/L 65 5.6 SH846 8270A SIM 

Benzo(e)pyrene ND 10.2 3.59 ng/L 35 SW846 8270A SIM 
ND 10.0 4.12 ng/L 41 16 SH846 8270A SIM 

SURROGATE 
Chrysene-dl2 

Fluorene d-10 

Naphthalene-da 

PERCENT 
RECOVERY 
60 
77 
56 
61 
82 
93 

RECOVERY 
LIMITS 
(10 - 118) 
(10 - 118) 
(41 - 162) 
(41 - 162) 
(21 - 108) 
(21 - 108) 

NOTE(S): 
Cakiilaiions arc pcrlonncd bctore rounding to a\oid round-orr ciron> in calculated results 

Bold pruit denotes control pununctets 

p Keljine percent ditleience (RPD) is outside suted contiol lunits 



MATRIX SPIKE SAMPLE EVALUATION REPORT 

Client Lot #... 
MS Lot-Sample # 
Date Sampled... 
Prep Date 
Prep Batch #... 

R0F070125 
R0F070125-001 
06/06/00 
06/08/00 
0160444 

GC/MS Semivolatiles 

Work Order DE9DH102-MS 
DE9DH103-MSD 

Date Received..: 06/07/00 
Analysis Date..: 06/15/00 

Matrix .- WATER 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 
2-Methylnaphthalene 89 (20 - 150) SWB46 8270A SIM 

92 (20 - 150) 2.7 (0-20) SW846 8270A SIM 
Chrysene 45 (20 - 132) SWB46 8270A SIM 

52 (20 - 132) 15 (0-20) SHB4e 8270A SIM 
Fluorene 74 (20 - 132) SWB46 8270A SIM 

73 (20 - 132) 0.95 (0-20) SW846 8270A SIM 
Indene 126 (20 - 150) SW846 8270A SIM 

60 p (20 - 150) 58 (0-20) SW846 8270A SIM 
Naphthalene 94 (20 - 150) Sn846 8270A SIM 

96 (20 - 150) 1.9 (0-20) SW846 8270A SIM 
Quincline 69 (20 - 150) SW846 8270A SIM 

65 (20 - 150) 5.6 (0-20) SW846 8270A SIM 
,Benzo(e)pyrene 35 (20 - 150) SW846 8270A SIM 

41 (20 - 150) 16 (0-20) SW846 8270A SIM 

SURROGATE 
Chi-ysene-dl2 

Fljorene d-10 

Nsphthalene-d8 

PERCENT 
RECOVERY 
60 
77 
56 
61 
82 
93 

RECOVERY 
LIMITS 
(10 - 118) 
(10 - 118) 
(41 - 162) 
(41 - 162) 
(21 - 108) 
(21 - 108) 

NOTE(S): 
(".ikulaiiDns jie pcilonnid hclore rounding to avoid round-off errors in calculaud rcsulis 

Bold piini denotes contiol paiainelers 

p Kel.iine perienl dilterLiici. (RPD) is outside suted control lunits 





THIRD 
QUARTER 

PAH ANALYSIS 



ZrL «.-nw 

SAMPLE SUMMARY 

R0IO60133 

WO # SAMPLE# CLIENT SAMPLE ID DATE 

DJX9E 001 GAC-SLP4T-090500 09/05/00 
DJX9P 002 GAC-SLP4TD-090500 09/05/00 
DJXA8 003 GAC-SLP4TFB-090500 09/05/00 
DJXA9 004 GAC-SLP4TFBD-090500 09/05/00 
DJXAA 005 GAC-SLP4FEED-090500 09/05/00 
D'JXAC 006 GAC-SLPIOFEED-090500 09/05/00 
DJXAE 007 GAC-SLPlOT-090500 09/05/00 

TIME 

NOTE(S): 
- The analytical results of the samples listed above are presented on the following pages 

- All calculations are performed before rounding to avoid round-off errors in calculated results 

- Results noted as "ND" were not detected at or above the stated limit 

- This report must not be reproduced, escept in full without the wrttten approval of the laboratory 

- Results for the following parameters are never reported on a dry weight basis color corrosivity. density, flashpoint, ignitability, layers, odor, 

paint filter test pH, porosity pressure, reactivity redos potential specific gravity spot tests solids, solubility, temperamrc, viscosity, and weight 



METHOD / ANALYST SUMMARY 

R0I060133 

ANALYTICAL ANALYST 
METHOD ANALYST ^ ID 

SW846 8270A SIM Mark Dymerski 004626 

References: 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 



CITY OF ST. LOUIS PARK 

Client San5)le ID: GAC-SLP4T-090500 

GC/MS Semivolatiles 

Lot-Sanple R0I060133-001 Work Order #... 
Date Sanqpled. .. 
Prep Date 
Prep Batch #... 
Dilution Factor 

09/05/00 
09/07/00 
0256212 
1 

Date Received. 
Analysis Date. 
Analysis Time. 

DJX9E101 
09/06/00 
09/13/00 
16:34 

Matrix. WATER 

Method : SW846 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
'2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene 3.7 J 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphthalene 7.1 J 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene 8.3 5.9 ng/L 
1 -Methylnaphthalene 3.6 J 5.6 ng/L 
Biphenyl 2.1 J 5.6 ng/L 
Acenaphthylene 1.7 J 4.8 ng/L 
Acenaphthene 14 5.7 ng/L 
Dibenzofuran 6.1 5.7 ng/L 
Fluorene 8.3 4.1 ng/L 
Dibenzbthiophene 4.2 4.1 ng/L 
Phenanthrene 87 4.7 ng/L 
Anthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene 40 4.6 ng/L 
Pyrene 20 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene 3.0 J 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno(1,2,3 -cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene ND 6.2 ng/L 
'Dibenz(a,h)anthracene ND 5.9 ng/L 

PERCENT RECOVERY 
,SURROGATE RECOVERY LIMITS 
Chrysene-dl2 65 (10 - 118) 
Fluorene d-10 61 (41 - 152) 
Naphthalene-d8 51 (21 - 108) 

NOTE(S): 
I Esiinuied result Result is less than RL 



Lot-Sample #... 
Date Sanpled... 
Prep pate 
Prep Batch #... 
Dilution Factor 

CITY OF ST. LOUIS PARK 

Client Sample ID: GAC-SLP4TD-090500 

GC/MS Semivolatiles 

R0I060133-002 
09/05/00 
09/07/00 
0256212 
1 

Work Order #.. 
Date Received. 
Analysis Date. 
Analysis Time. 

, : DJX9P101 
: 09/06/00 
: 09/13/00 
-. 18:31 

Matrix : WATER 

Method : SW846 8270A SIM 

, REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroi ndene 4.6 J 5.0 ng/L 
Indene ND 4 . 7 ng/L 
Naphthalene ND 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Acenaphthene 4.9 J 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4 .1 ng/L 
Dibenzothiophene ND 4.1 ng/L 
Phenanthrene 2.1 J 4.7 ng/L 
Anthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene 1.7 J 4.6 ng/L 
Pyrene ND 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene 2.2 J 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno(1,2,3-cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene 2.2 J 6.2 ng/L 
Dibenz(a,h)anthracene ND 5.9 ng/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 

Chrysene-dl2 67 (10 - 118) 
Fluorene d-10 55 (41 - 162) 
Naphthalene-d8 62 (21 - 108) 

NOTS(S): 

J Esiimaied resul: Re&uk is less dun RL 



CITY OF ST. LOUIS PARK 

Client Sairi>le ID: GAC-SLP4TFB-090500 

GC/MS Semivolatiles 

Lot-Sample R0I060133-003 Work Order DJXA8101 
: 09/06/00 
: 09/13/00 
: 19:10 

Date Sanpled... 
Prep Date 
Prep Batch #... 
Dilution Factor 

Matrix. WATER 
09/05/00 
09/07/00 
0256212 
1 

Date Received. 
Analysis Date. 
Analysis Time. 

Method .. • SW846 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
.^cenaphthylene ND 4.8 ng/L 
.z^cenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorehe ND 4.1 ng/L 
Dibenzothiophene ND 4 .1 ng/L 
Phenanthrene 2.2 J 4.7 ng/L 
.^thracene ND 3.4 ng/L 
.^cridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene ND 4.6 ng/L 
Pyrene ND 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene 2.4 J 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indenod, 2, 3-cd)pyrene ND 5.4 ng/L 
,Benzo (ghi) perylene 3.1 J 6.2 ng/L 
Dibenz (a, h) cuithracene 2.7 J 5.9 ng/L 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene ND 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphthalene ND 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
.Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 

PERCENT RECOVERY 

SURROGATE RECOVERY LIMITS 

Chrysene-dl2 84 (10 - 118) 
Fluorene d-10 64 (41 - 162) 

Naphthalene-dS 75 (21 - 108) 

NOTE(S): 

J Esiimiced resuU Result is less than RL 



CITY OF ST. LOUIS PARK 

Client Sample ID: GAC-SLP4TFBD-090500 

GC/MS Semivolatiles 

Lot-Sample #...: R0I060133-004 Work Order #... : DJXA9101 H 
Date Sampled...: 09/05/00 Date Received.. : 09/06/00 
•Prep Date : 09/07/00 Analysis Date.. : 09/13/00 
Prep Batch #...: 0256212 Analysis Time.. : 19:49 
^Dilution Factor: 1 

Method - SW84S 9270A SIM 

REPORTING 
1 PARAMETER RESULT LIMIT UNITS 
' Indeno(1,2,3 -cd)pyrena ND 5.4 ng/L 
Benzo(ghi)perylene 3.5 J 6.2 ng/L 

^ Dibenz(a,h)anthracene 2.8 J 5.9 ng/L 
Pyrene ND 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene 2.8 J 5.6 ng/L 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene ND 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphthalene 6.6 J 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo (Ic) f luoranthene ND 3.9 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Acenaphthene 2.5 J 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4.1 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Dibenzothi ophene ND 4.1 ng/L 
Phenanthrene 2.6 J 4.7 ng/L 
Anthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene 1.7 J 4.6 ng/L 

Matrix. WATER 

SURROGATE 
Chrysene-dl2 
Fluorene d-10 
Naphthalene-dS 

NOTE(S) : 

PERCENT 
RECOVERY 
82 
73 
72 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 108) 

I Esciniaicd rebuli Result is less than RL 



Lot-San^le #... 
Date Sainpled. .. 
Prep Date 
Prep Batch #... 
Dilution Factor 

CITY OF ST. LOUIS PARK 

Client Sample ID: GAC-SLP4FEED-090500 

GC/MS Semivolatiles 

R0I060133-005 
09/05/00 
09/07/00 
0256212 
1 

Work Order #.. 
Date Received. 
Analysis Date. 
Analysis Time. 

DJXAAlOl 
09/06/00 
09/13/00 
20 :27 

Matrix : WATER 

Method : SW846 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Anthracene 1.5 J 3.4 ng/L 
Benzo(ghi)perylene ND 6.2 ng/L 
.Acridine ND 6.2 ng/L 
Carbazole 23 3.8 ng/L 
Fluoranthene 14 4.6 ng/L 
Pyrene 17 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene 2.0 J 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3 . 9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno{1,2,3-cd)pyrene ND 5.4 ng/L 
Dibenz(a,h)anthracene ND 5.9 ng/L 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene 140 5.0 ng/L 
Indene 31 4.7 ng/L 
Naphthalene ND 8.6 ng/L 
Benzo(b)thiophene 13 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
-Acenaphthylene ND 4.8 ng/L 
Acenaphthene 140 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4.1 ng/L 
Dibenzothiophene ND 4.1 ng/L 
Phonant-trr-priQ 3.9 J 4.7 ng/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrysene-dl2 72 (10 - 118) 
Fluorene d-10 59 (41 - 162) 
Naphthalene-d8 63 (21 - 108) 

NOTE(S): 
J Liiimaced resuU Resuh is less than RL 



CITY OF ST. LODGCS PARK 

Client Saii5)le ID: GAC-SLPlOFEED-090500 

GC/MS Semivolatiles 

Lot-San5>le #...: ROI060133-006 Work Order #...; : DJXAClOl H 
Date San^led...: 09/05/00 Date Received.. ; 09/06/00 
Prep Date : 09/07/00 Analysis Date.. ; 09/19/00 
Prep Batch 0256212 Analysis Time..: : 11:20 
Dilution Factor: 2 

Method : SW846 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Naphthalene 85 17 ng/L 
Benzo(b)thiophene 9.6 J 10 ng/L 
Quinoline ND 18 ng/L 
Indole ND 9.4 ng/L 
2-Methylnaphthalene 7.7 J 12 ng/L 
2,3-Benzofuran ND 11 ng/L 
2,3-Di hydroindene 22 10 ng/L 
Indene 3.3 J 9.4 ng/L 
1 -Methylnaphthalene 13 11 ng/L 
Biphenyl 5.0 J 11 ng/L 
Acenaphthylene 18 9.6 ng/L 
Acenaphthene 130 11 ng/L 
Dibenzofuran 12 11 ng/L 
Fluorene 40 8.2 ng/L 
Dibenzothiophene 7.4 J 8.2 ng/L 
Phenanthrene 9.1 J 9.4 ng/L 
Anthracene 3.6 J 6.8 ng/L 
Acridine ND 12 ng/L 
Carbazole 3.8 J 7.6 ng/L 
Fluoreuithene 22 9.2 ng/L 
Pyrene 42 8.4 ng/L 
Benzo(a)anthracene 1.9 J 8.6 ng/L 
Chrysene 2.3 J 11 ng/L 
Benzo(b)fluoranthene ND 9.4 ng/L 
Benzo (]c) f luoranthene ND 7.8 ng/L 
Benzo(e)pyrene ND 8.6 ng/L 
Benzo(a)pyrene ND 5.0 ng/L 
Perylene ND 6.6 ng/L 
Indeno(1,2,3 -cd)pyrene ND 11 ng/L 
Benzo(ghi)perylene ND 12 ng/L 
Dibenz(a,h)anthracene ND 12 ng/L 

Matrix. WATER 

SURROGATE 
Chrysene-dl2 
Fluorene d-lO 
Naphthalene-d8 

NOTE(S) : 

PERCENT 
RECOVERY 
47 
85 
66 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 108) 

J Esiimaied result Result is less thjn RL 



CITY OF ST. LOUIS PARK 

Client San5)le ID: GAC-SLPlOT-090500 

GC/MS Semivolatiles 

SURROGATE 
Chrysene-dl2 
Fluorene d-10 
Naph£halene-d8 

NOTE(S): 

PERCENT 
RECOVERY 
58 
66 
74 

Lot-San5>le # R0I060133-007 Work Order # DJXAElOl M 
Date Sait5)led.. .: 09/05/00 Date Received.. 09/06/00 
Prep Date : 09/07/00 Analysis Date.. 09/13/00 
Prep Batch : 0256212 Analysis Time.. 21-44 
Dilution Factor: 1 

Method • swa46 a770R STM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene ND 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphthalene ND 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Acenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4.1 ng/L 
Dibenzothiophene ND 4.1 ng/L 
Phpnanl-ViT-^n^ 3.6 J 4.7 ng/L 
Anthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene ND 4.6 ng/L 
Pyrene ND 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chtysene 2.0 J 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno(1,2,3 -cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene ND 6.2 ng/L 
Dibenz(a,h)anthracene ND 5.9 ng/L 

Matrix : WATER 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 108) 

J Esiimaied result Result is less than RL 



EXECUTIVE SUMMARY - Detection HigliMghts 

R0I060133 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS 

ANALYTICAL 
METHOD 

GAC-SLP4T-090500 09/05/00 001 

2,3-Dihydroindene 3.7 J 5.0 ng/L SW84 6 8270A SIM 
Naphthalene 7.1 J 8.6 ng/L SW84 6 8270A SIM 
2-Methylnaphthalene 8.3 5.9 ng/L SW846 8270A SIM 
1-Methylnaphthalene 3.6 J 5.6 ng/L SW84 6 8270A SIM 
Biphenyl 2.1 J 5.6 ng/L SW84 6 8270A SIM 
Acenaphthylene 1.7 J 4.8 ng/L SW846 8270A SIM 
Acenaphthene 14 5.7 ng/L SW846 8270A SIM 
Dibenzofuran 6.1 5.7 ng/L SW846 8270A SIM 
Fluorene 8.3 4.1 ng/L SW846 8270A SIM 
Dibenzothiophene 4.2 4.1 ng/L SW846 8270A SIM 
Phenanthrene 87 4.7 ng/L SW846 8270A SIM 
Fluoranthene 40 4.6 ng/L SW846 8270A SIM 
Pyrene 20 4.2 ng/L SW846 8270A SIM 
Chrysene 3.0 J 5.6 ng/L SW846 8270A SIM 

GAC-SLP4TD-090500 09/05/00 002 

2,3-Dihydroindene 4.6 J 5.0 ng/L SW84 6 8270A SIM 
Acenaphthene 4.9 J 5.7 ng/L SW84 6 8270A SIM 
Phenanthrene 2.1 J 4.7 ng/L SW846 8270A SIM 
Fluoranthene 1.7 J 4.6 ng/L SW846 8270A SIM 
Chrysene 2.2 J 5.6 ng/L SW846 8270A SIM 
Benzo(ghi)perylene 2.2 J 6.2 ng/L SW846 8270A SIM 

GAC-SLP4TFB-090500 09/05/00 003 

Phenanthrene 2.2 J 4.7 ng/L SW846 8270A SIM 
Chrysene 2.4 J 5.6 ng/L SW846 8270A SIM 
Benzo(ghi)perylene 3.1 J 6.2 ng/L SW846 8270A SIM 
Dibenz(a,h)anthracene 2.7 J 5.9 ng/L SW846 8270A SIM 

GAC-SLP4TFBD-090500 09/05/00 004 

Benzo(ghi)perylene 3.5 J 6.2 ng/L SW846 8270A SIM 
Dibenz(a,h)anthracene 2.8 J 5.9 ng/L SW846 8270A SIM 
Chrysene 2.8 J 5.6 ng/L SW846 8270A SIM 
Naphthalene 6.6 J 8.6 ng/L SW846 8270A SIM 
Acenaphthene 2.5 J 5.7 ng/L SW846 8270A SIM 
Phenanthrene 2.6 J 4.7 ng/L SW846 8270A SIM 
Fluoranthene 1.7 J 4.6 ng/L SW846 8270A SIM 

(Continued on next page) 



EXECUITVE SUMMARY - Detection Highlights 

R0I060133 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS 

ANALYTICAL 
METHOD 

GAC-SLP4FEED-090500 09/05/00 005 

Anthracene 1.5 J 3.4 ng/L SW846 8270A SIM 
Carbazole 23 3.8 ng/L SW846 8270A SIM 

Fluoranthene 14 4.6 ng/L SW846 8270A SIM 

Pyrene 17 4.2 ng/L ' SW846 8270A SIM 

Chrysene 2.0 J 5.6 ng/L SW846 8270A SIM 

2,3-Dihydroindene 140 5.0 ng/L SW846 8270A SIM 

Indene 31 4.7 ng/L SW846 8270A SIM 

Benzo(b)thiophene 13 5.2 ng/L SW846 8270A SIM 

Acenaphthene 14 0 5.7 ng/L SW846 8270A SIM 

Phenanthrene 3.9 J 4 . 7 ng/L SW846 8270A SIM 

GAC-SLPlOFEED-090500 09/05/00 006 

Naphthalene 85 17 ng/L SW846 8270A SIM 

Benzo(b)thiophene 9.6 J 10 ng/L SW846 8270A SIM 

2-Methylnaphthalene 7.7 J 12 ng/L SW846 8270A SIM 

2,3-Dihydroindene 22 10 ng/L SW846 8270A SIM 

Indene 3.3 J 9.4 ng/L SW846 8270A SIM 

1-Methylnaphthalene 13 11 ng/L SW846 8270A SIM 

Biphenyl 5.0 J 11 ng/L SW846 8270A SIM 

Acenaphthylene 18 9.6 ng/L SW846 8270A SIM 

Acenaphthene 130 11 ng/L SW846 8270A SIM 

Dibenzofuran 12 11 ng/L SW846 8270A SIM 

Fluorene 40 8.2 ng/L SW846 8270A SIM 

Dibenzothiophene 7.4 J 8.2 ng/L SW846 8270A SIM 

Phenanthrene 9.1 J 9.4 ng/L SW846 8270A SIM 

Anthracene 3.6 J 6.8 ng/L SW846 8270A SIM 

Carbazole 3.8 J 7.6 ng/L SW846 82 7 OA SIM 

Fluoranthene 22 9.2 ng/L SW84 6 8270A SIM 

Pyrene 42 8.4 ng/L SW846 8270A SIM 

Benzo(a)anthracene 1.9 J 8.6 ng/L SW846 8270A SIM 

Chrysene 2.3 J 11 ng/L SW846 8270A SIM 

GAC-SLPlOT-090500 09/05/00 007 

Phenanthrene 3.6 J 4.7 ng/L SW846 8270A SIM 

Chrysene 2.0 J 5.6 ng/L SW846 8270A SIM 



METHODS SUMMARY 

R0I060133 

ANALYTICAL PREPARATION 
PARAMETER METHOD METHOD 

Base/Neutrals and Acids SW846 8270A SIM 

References: 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 
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STL Denver 
4955 Yarrow Street 
Arvada, CO 80002-4517 

Tel 303 736 0100 
Fax 303 431 7171 
www sti-inc com 

November 10. 2000 

Mr Scott Anderson 
City of St LOUIS Park 
3752 Wooddale Avenue 
St LOUIS Park, MN 55416 

SEVERN TRENT LABORATORIES LOT NUMBER R0K010223 

Dear Mr Anderson 

Enclosed is the analytical report for the water samples received by Severn Trent Laboratory's 
Advanced Analytical Services Group on November 10, 2000. Included with the report is a Case 
Narrative This letter authorizes the release of the analytical results and is considered an integral 
part of this report 

Please refer to the lot number referenced above to expedite any future discussions We will be 
happy to answer any questions or concerns that you may have 

Sincerely, / I 

Mark J Mensik 
Project Manager 
Advanced Analytical Services Group 

CO Bill Gregg, ENSR Corporation 

STL Denver is a part of Severn Trent Latwratones, Inc 



^sT^RigMgc-vij 

STL Denver 

CASE NARRATIVE FOR 

City of St Louis Park 

November 10, 2000 

STL AASG Lot Number R0K010223 

Introduction 

Five aqueous samples were received at STL Denver on November 1, 2000 The samples were logged in 
under the STL lot number R0K010223 A cross-reference associating STL's laboratory sample numbers 
to the actual field sample number is included The samples were analyzed for part per trillion (pptS) 
PAHs 

Data Quality Assessment 

The results contained in this report were reviewed relative to data acceptance criteria as specified in the 
October 1999 QAPP There were no quality control problems or technical difficulties encountered which 
would impact the interpretation or use of data in this report 

Reported By: _ 

Mark J Mensik 
Project Manager 
Advanced Analytical Services Group 

Date: ' ' h 'X r-T : 

SIL Denver is a part of Severn Trent Laboratories Inc Page 1 of 1 
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Possible Hazard Identification 

Non-Hazard • Flammable • Stun Irritant • Poison B • Unknown 

Sample Disposal 

D Return ToCtient Q Disposal By Lab P^rcliweFof. 
(A lee may be assessed if samples are retained 

. Months longer than 3 months) 

Turn Around Time Required 

• ?4 Hours D 48 Hours D 7 Days • 14 Days • 21 Days D Other_ 

OC Requirements (Specify) 

1 Relinquished By Date 

/A -ru-a, 
Tune 1. Received By Date Time 

2 Relinquished By Date Time 2 Received By Dale Time 

3 Relinquished By Date Time 3 Received By Date Time 

Comments 

DISTRIBUTION: WHITE • Stays with'the Sample, CANARY- Returned to Client,with Report, PINK - Field Copy 



ANALYTICAL REPORT 

Reilly T2ir and Chemical Site 

Lot #: R0K010223 

Mr. Scott Anderson 

City of St. Louis Park' 

SEVERN TRENT LABORATORIES, INC. 

Mark Mensik 
Project Manager 

November 10. 2000 



EXECUTIVE SUMMARY - Detection Highlights 

R0K010223 

REPORTING ANALYTICAL 
PARAMETER RESULT LIMIT UNITS METHOD 

GAC-SLP4T-103100 10/31/00 001 

2,3-Dihydroindene 2.1 J 5.0 ng/L SW84 6 8270A SIM 
Phenanthrene 4.6 J 4.7 ng/L SW846 8270A SIM 
Fluoranthene 2.8 J 4.6 ng/L SW84 6 8270A SIM 
Pyrene 2.0 J 4.2 ng/L SW846 8270A SIM 
Chrysene 2.4 J 5.6 ng/L SW846 8270A SIM 
Benzo(ghi)perylene 2.6 J 6.2 ng/L SW846 8270A SIM 
Dibenz(a,h)anthracene 2.1 J 5.9 ng/L SW846 8270A SIM 

GAC-SLP4TD-103100 10/31/00 002 

2,3-Dihydroindene 2.8 J 5.0 ng/L SW846 8270A SIM 
Naphthalene 3.0 J 8.6 ng/L SW846 8270A SIM 
2-Methylnaphthalene 2.1 J 5.9 ng/L SW846 8270A SIM 
Phenanthrene 6.2 4.7 ng/L SW84 6 8270A SIM 
Fluoranthene 3.5 J 4.6 ng/L SW846 8270A SIM 
Pyrene 2.0 J 4.2 ng/L SW846 8270A SIM 
Chrysene 2.5 J 5.6 ng/L SW846 8270A SIM 
Benzo(ghi)perylene 2.8 J 6.2 ng/L SW846 8270A SIM 
Dibenz(a,h)anthracene 2.7 J 5.9 ng/L SW846 8270A SIM 

GAC-SLP4TFB-103100 10/31/00 003 

Naphthalene 4.8 J 8.6 ng/L SW846 8270A SIM 
2-Methylnaphthalene 2.5 J 5.9 ng/L SW846 8270A SIM 
Phenanthrene 7.0 4.7 ng/L SW846 8270A SIM 
Fluoranthene 4.3 J 4.6 ng/L SW846 8270A SIM 
Pyrene 2.5 J 4.2 ng/L SW846 8270A SIM 
Chrysene 2.3 J 5.6 ng/L SW846 8270A SIM 
Benzo(ghi)perylene 3.7 J 6.2 ng/L SW846 8270A SIM 
Dibenz(a,h)anthracene 3.3 J 5.9 ng/L SW846 8270A SIM 

GAC-SLP4TFBD-103100 10/31/00 004 

Naphthalene 4.6 J 8.6 ng/L SW846 8270A SIM 
2-Methylnaphthalene 2.3 J 5.9 ng/L SW846 8270A SIM 
Phenanthrene 7.0 4.7 ng/L SW846 8270A SIM 
Fluoranthene 3.8 J 4.6 ng/L SW846 8270A SIM 
Pyrene 2.3 J 4.2 ng/L SW846 8270A SIM 
Chrysene 5.2 J 5.6 ng/L SW846 8270A SIM 
Benzo(e)pyrene 3.8 J 4.3 ng/L SW846 8270A SIM 
Benzo(ghi)perylene 3.6 J 6.2 ng/L SW846 8270A SIM 
Dibenz(a,h)anthracene 3.2 J 5.9 ng/L SW846 8270A SIM 

(Continued on next page) 



EXECXmVE SUMMARY - Detection Highlights 

R0K010223 

PARAMETER RESULT 

GAG-SLP4TUSAD-103100 10/31/00 005 

REPORTING 
LIMIT UNITS 

ANALYTICAL 
METHOD 

2,3-Dihydroindene 2.4 J 5.0 ng/L SW846 8270A SIM 
Naphthalene 4 . 0 J 8.6 ng/L SW846 8270A SIM 
2-Methylnaphthalene 2.6 J 5.9 ng/L SW846 8270A SIM 
Phenanthrene 7.6 4.7 ng/L SW846 8270A SIM 
Fluoranthene 4.2 J 4.6 ng/L SW846 8270A SIM 
Pyrene 2.6 J 4.2 ng/L SW846 8270A SIM 
Chrysene 4 . 0 J 5.6 ng/L SW846 8270A SIM 
Benzo(e)pyrene 3.1 J 4.3 ng/L SW846 8270A SIM 
Benzo(ghi)perylene 2.1 J 6.2 ng/L SW846 8270A SIM 



METHODS SUMMARY 

R0K010223 

ANALYTICAL PREPARATION 
PARAMETER METHOD METHOD 

Base/Neutrals and Acids SW846 8270A SIM 

References: 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 



METHOD / ANALYST SUMMARY 

R0K010223 

ANALYTICAL ANALYST 
METHOD ANALYST ID 

SW846 8270A SIM Mark Dymerski 004626 

References: 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 



SAMPLE SUMMARY 

R0K010223 

WO # SAMPLE# CLIENT SAMPLE ID DATE TIME 

DN62Q 

DN62W 

DN62X 

DNe20 
DN622 

NOTE(S): 

001 

002 

003 

004 
005 

GAC-SLP4T-103100 

GAC-SLP4TD-103100 

GAC-SLP4TFB-103100 

GAC-SLP4TFBD-103100 
GAC-SLP4TLEAD-103100 

10/31/00 

10/31/00 

10/31/00 

10/31/00 

10/31/00 

- The analytical mulls of the samplesi listed above are presented on the rollownig pages 

- All calculations are performed before rounding to avoid round-off errors in calculated results 

- Results noted as 'ND' were not detected at or above the stated limit 

- This report must not be reproduced except in full, without the written approval of the laboratory 

- Results for the following parameters are never reported on a dry weight basis eolor. corrosiviiy. density, flashpoint, ignilability, layers, odor, 

paint filter test, pH, porosity pressure reactiviiy, redox potential, specific gravity spot tests, solids, solubility, temperature, viscosity, and weight 



CITy OF ST. LOUIS PARK 

Client Sanqple ID: GAC-SLP4T-103100 

GC/MS Semivolatiles 

Lot-Sani)le #...: R0K010223-001 Work Order #... : DN62Q1AA Mi 
Date San^led : 10/31/00 Date Received.. : 11/01/00 
Prep Date : 11/02/00 Analysis Date.. : 11/08/00 
Prep Batch #...: 0309202 Analysis Time.. : 13:27 
Dilution Factor: 1 

Method - SWa46 8270A SIM 

REPORTING 
PARAMETER RESULT , LIMIT UNITS 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene 2.1 J 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphthalene ND 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Acenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4.1 ng/L 
Dibenzothiophene ND 4.1 ng/L 
Phenanthrene 4.6 J 4.7 ng/L 
Anthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene 2.8 J 4.6 ng/L 
Pyrene 2.0 J 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene 2.4 J 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo (Ic) fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno(1,2,3-cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene 2.6 J 6.2 ng/L 
Dihenz(a.h)anthracene 2.1 J 5.9 ng/L 

Matrix. WG 

SURROGATE 
Chi:ysene-dl2 
Fluorene d-10 
Naphthalene-d8 

NOTE(S): 

PERCENT 
RECOVERY 
77 
65 
64 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 108) 

J Estimated result Result is less than RL 



CITY OF ST. LOUIS PARK 

Client Sample ID: GAC-SLP4TD-103100 

GC/MS Semivolatiles 

SURROGATE 
Chrysene-dl2 
Fluorene d-10 
Naphthalene-dS 

NOTE(S): 

PERCENT 
RECOVERY 
77 
66 
73 

Lot-Sample #...: R0K010223-002 Work Order #... : DN62W1AA M 
Date Sampled : 10/31/00 Date Received.. : 11/01/00 
Prep Date : 11/02/00 Analysis Date.. : 11/08/00 
Prep Batch #...: 0309202 Analysis Time.. : 15:24 
Dilution Factor: 1 

Method - swa46 fi270A STM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene 2.8 J 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphthalene 3.0 J 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene 2.1 J 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Aeenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4.1 ng/L 
Dibenzothiophene ND 4.1 ng/L 
Phenanthrene 6.2 4.7 ng/L 
Anthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene 3.5 J 4.6 ng/L 
Pyrene 2.0 J 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene 2.5 J 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno(1,2,3 -cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene 2.8 J 6.2 ng/L 
Dibenz(a,h)anthracene 2.7 J 5.9 ng/L 

Matrix. WG 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 108) 

J Esiimaicd result Result is less than RL 



CITY OF ST. LOUIS PARK 

Client Saiii)le ID: GAC-SLP4TFB-103100 

GC/MS Semivolatlies 

I^t-Sample : R0K010223-003 Work Order #... DN62X1AA Mai 
Date Sampled...: 10/31/00 Date Received.. 11/01/00 
Prep Date : 11/02/00 Analysis Date.. 11/08/00 
Prep Batch 0309202 Analysis Time.. 16:03 
Dilution Factor: 1 

Method • swa46 a770A STM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene ND 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphthalene 4.8 J 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene 2.5 J 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Acenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4.1 ng/L 
Dibenzothiophene ND 4 .1 ng/L 
Phenanthrene 7.0 4.7 ng/L 
Anthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene 4.3 J 4.6 ng/L 
Pyrehe 2.5 J 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene 2.3 J 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno(1,2,3-cd)pyrene ND 5.4 ng/L 
Benzo (ghi) perylene 3.7 J 6.2 ng/L 
Dibenz(a,h)anthracene 3.3 J 5.9 ng/L 

: WG 

SURROGATE 
Chrysene-dl2 
Fluorene d-10 
Naphthalene-d8 

NOTE(S): 

PERCENT 
RECOVERY 
72 
61 
76 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 108) 

J Estimated result Result is less than RL 



Lot-San5)le #.. . 
Date San^led... 
Prep Date 
Prep Batch #... 
Dilution Factor 

CITY OF ST. LOUIS PARK 

Client Saii5)le ID: GAC-SLP4TFBD-103100 

GC/MS Semivolatiles 

R0K010223-004 
10/31/00 
11/02/00 
0309202 
1 

Work Order #.. 
Date Received. 
Analysis Date. 
Analysis Time. 

DN6201AA 
11/01/00 
11/08/00 
16:42 

Matrix : WG 

Method : SW846 8270A SIM 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS 

2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene ND 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphthalene 4.6 J 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene 2.3 J 5.9 ng/L 
1--Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Acenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4.1 ng/L 
Dibenzothiophene ND 4.1 ng/L 
Phenanthrene 7.0 4.7 ng/L 
Anthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 

Fluoranthene 3.8 J 4.6 ng/L 
Pyrene 2.3 J 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 

Chrysene 5.2 J 5.6 ng/L 

Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
B^zo (e) pyrene 3.8 J 4.3 ng/L 

Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 

indeno(1,2,3-cd)pyrene ND 5.4 ng/L 

Benzo (ghi) perylene 3.6 J 6.2 ng/L 

Dibenz(a,h)anthracene 3.2 J 5.9 ng/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrysene-dl2 
Fluorene d-10 

105 
65 

(10 - 118) 
(41 - 162) 

Naphthalene-d8 74 (21 - 108) 

NOTB(S): 
J EsiimaEcd resuli Resul[ is less ihan RL 



CITY OF ST. LOUIS PARK 

Client San^le ID: GAC-SLP4TLEAD-103100 

GC/MS Semivolatiles 

Lot-Saiflple : R0K010223-005 Work Order # DN6221AA Mat 
Date San^led...: 10/31/00 Date Received.. 11/01/00 
Prep Date : 11/02/00 Analysis Date.. 11/08/00 
Prep Batch #...: 0309202 Analysis Time.. 17:20 
Dilution Factor: 1 

Method ewa46 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene 2.4 J 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphthalene 4.0 J 8.6 ng/L 
Benz6(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene 2.6 J 5.9 ng/L 
1-Methy1naphtha1ene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Acenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4.1 ng/L 
Dibenzothiophene ND 4 .1 ng/L 
Phenanthrene 7.6 4.7 ng/L 
Anthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene 4.2 J 4.6 ng/L 
Pyrene 2.6 J 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene 4.0 J 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo (Ic) fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene 3.1 J 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno(l,2,3 -cd)pyrene ND 5.4 ng/L 
Benzo (ghi) perylene 2.1 J 6.2 ng/L 
Dibenz(a,h)anthracene ND 5.9 ng/L 

: WG 

SURROGATE 
Chrysene-dl2 
Fluorene d-10 
Naphthalene-d8 

NOTE(S): 

PERCENT 
RECOVERY 
76 
53 
62 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 108) 

J Eslimnied resuU ResuU is less than RL 



QC DATA ASSOCIATION SUMMARY 

R0K010223 

Sample Preparation and Analysis Control Numbers 

SAMPLE# 

001 

002 

003 

004 

005 

MATRIX 

WG 

WG 

WG 

WG 

WG 

ANALYTICAL 

METHOD 

LEACH 

BATCH # 

SW846 8270A SIM 

SW846 8270A SIM 

SW846 8270A SIM 

SW846 8270A SIM 

SW846 8270A SIM 

PREP 

BATCH # 

0309202 

0309202 

0309202 

0309202 

0309202 

MS RUN# 

0309081 

0309081 

0309081 

0309081 

0309081 



METHOD BLANK REPORT 

Client Lot R0K010223 
MB Lot-Sample #: R0K040000-202 

Analysis Date..: 11/08/00 
Dilution Factor: 1 

GC/MS Semivolatiles 

Work Order : DPD3K1AA 

Prep Date : 11/02/00 
Prep Batch 0309202 

Matrix : WATER 

Analysis Time..: 10:11 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS METHOD 

Acenaphthene ND 5.7 ng/L SW8'4 6 8270A SIM 
Acenaphthylene ND 4.8 ng/L SW846 8270A SIM 
Anthracene ND 3.4 ng/L SW846 8270A SIM 
Benzo(a)anthracene ND 4.3 ng/L SW846 8270A SIM 
Benzo(b)fluoranthene ND 4.7 ng/L SWe46 8270A SIM 
Benzo ()c) fluoranthene ND 3.9 ng/L SW846 8270A SIM 
Benzo(ghi)perylene 2.8 J 6.2 ng/L SW846 8270A SIM 
Benzo(a)pyrene ND 2.5 ng/L SW846 8270A SIM 
Benzo(e)pyrene 1.9 J 4.3 ng/L SW846 8270A SIM 
Biphenyl ND 5.6 ng/L SW846 8270A SIM 
Chrysene 3.2 J 5.6 ng/L SW846 8270A SIM 
Dibenz(a,h)anthracene 2.4 J 5.9 ng/L SW846 8270A SIM 
Dibenzofuran ND 5.7 ng/L SW846 8270A SIM 
Fluoranthene 2.4 J 4.6 ng/L SW846 8270A SIM 
Fluorene ND 4.1 ng/L SW846 8270A SIM 
Indeno(1,2,3-cd)pyrene ND 5.4 ng/L SW846 8270A SIM 
2-Methylnaphthalene ND 5.9 ng/L SW84 6 8270A SIM 
Naphthalene ND 8.6 ng/L SW846 8270A SIM 
Phenanthrene 4.0 J 4.7 ng/L SW846 8270A SIM 
Pyr^e 1.5 J 4.2 ng/L SH846 8270A spt 

Carbazole ND 3.8 ng/L SW846 8270A SIM 
1-Methylnaphthalene ND 5.6 ng/L SW846 8270A SIM 
Indene ND 4.7 ng/L SW846 8270A SIM 
Quinoline ND 9.0 ng/L SW846 8270A SIM 

2,3-Benzofuran ND 5.4 ng/L SW846 8270A SIM 
2,3-Dihydroindene ND 5.0 ng/L SW84 6 8270A SIM 
Benzo(b)thiophene ND 5.2 ng/L SW846 8270A SIM 
Indole ND 4.7 ng/L SW846 8270A SIM 
Acridine ND 6.2 ng/L SW846 8270A SIM 
Perylene ND 3.3 ng/L SW846 8270A SIM 
Dibenzothiophene ND 4.1 ng/L SW846 8270A SIM 

SURROG.ATE 
Chrysene-dl2 
Fluorene d-10 
Naphthalene-dS 

NOTE(S): 

PERCENT 
RECOVERY 
49 
50 
84 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 108) 

CalcuLiions are performed before rounding to avoid round-off errors in calcutaied resufis 

] Estimated result Resufi is less titan RL 



LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Semivolatiles 

Client Lot # : 
LCS Lot-Sample#: 
Prep Date : 
Prep Batch # : 
Dilution Factor: 

R0K010223 
R0K040000-202 
11/02/00 
0309202 
1 

Work Order #...: DPD3K1AC-LCS 
DPD3K1AD-LCSD 

Analysis Date..: 11/08/00 
Analysis Time..: 12:09 

Matrix : WATER 

SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMOUNT UNITS RECOVERY RPD METHOD 
2-Methylnaphthalene 10.0 7.10 ng/L 71 SH846 8270A SiM 

10.0 7.01 ng/L 70 1.3 SW846 8270A SIM 
Chrysene 10.0 9.29 ng/L 93 SW846 8270A SIM 

10.0 9.08 ng/L 91 2.3 SW846 82 7 OA SIM 
Fluorene 10.0 5.91 ng/L 59 SW846 8270A SIM 

10.0 6.70 ng/L 67 13 SW846 8270A SiM 
Indene 10.0 6.14 ng/L 61 SW846 8270A SIM 

10.0 6.45 ng/L 64 5.0 SW846 8270A SIM 
Naphthalene 10.0 9.04 ng/L 90 SW846 8270A SIM 

10.0 7.72 ng/L 77 16 SW846 8270A SIM 
Quinoline 10.0 4.41 ng/L 44 SW846 8270A SIM 

10.0 4.20 ng/L 42 4.7 SW846 8270A SIM 
Benzo(e)pyrene 10.0 6.09 ng/L 61 SW846 8270A SIM 

10.0 6.93 ng/L 69 13 SW846 8270A SIM 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrysene-dl2 80 (10 - 118) 

69 (10 - 118) 
Fluorene d-10 56 (41 - 162) 

57 (41 - 162) 
Naphthalene-da 60 (21 - 108) 

57 (21 - 108) 

NOTE{S): 
Calculauons are performed before rounding lo avoid round-otf errors in calculaied results 

Bold print denotes control parameters 



LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Semivolatiles 

Client Lot # 
LCS Lot-Sample# 
Prep Date 
Prep Batch #... 
Dilution Factor 

PARAMETER 

R0K010223 
R0K040000-202 
11/02/00 
0309202 
1 

2 -Methylnaphthalene 

Chrysene 

Fluorene 

Indene 

Naphthalene 

Quinoline 

Benzo(e)pyrene 

SURROGATE 
Chrysene-d12 

Fluorene d-10 

Naphthalene-d8 

NOTB(S) : 

Work Order #...: DPD3K1AC-LCS Matrix 
) DPD3K1AD-LCSD 

Analysis Date..: 11/08/00 

Analysis Time..: 12:09 

PERCENT RECOVERY RPD 
RECOVERY LIMITS RPD LIMITS METHOD 

71 (20 - 150) SH846 8270A SIM 
70 (20 - 150) 1.3 (0-20) SH846 8270A SIM 
93 (20 - 132) SW846 8270A SIM 
91 (20 - 132) 2.3 (0-20) SW846 8270A SIM 
59 (20 - 132) SW846 8270A SIM 
67 (20 - 132) 13 (0-20) SW846 8270A SIM 
61 (20 - 150) SW846 8270A SIM 

64 (20 - 150) 5.0 (0-20) SW846 8270A SIM 
90 (20 - 150) SW846 8270A SIM 

77 (20 - 150) 16 (0-20) SW846 8270A SIM 

44 (20 - 150) SW846 8270A SIM 

42 (20 - 150) 4.7 (0-20) SW846 8270A SIM 

61 (20 - 150) SW846 8270A SIM 
69 (20 - 150) 13 (0-20) SW846 8270A SIM 

PERCENT 
RECOVERY 
80 
69 
56 
57 
60 
57 

RECOVERY 
LIMITS 
(10 
(10 
(41 
(41 
(21 
(21 

118) 
118) 
162) 
162) 
108) 
108) 

Calculations are perrormed before rounding to avoid round-off errors in calculated results 

Bold print denotes control parameters 



MATRIX SPIKE SAMPLE DATA REPORT 

GC/MS Semivolatiles 

Client Lot #... 
MS Lot-Sample # 
Date San^led... 
Prep Date 
Prep Batch #... 
Dilution Factor: 1 

R0K010223 
R0K010223-001 
10/31/00 
11/02/00 
0309202 

Work Order #...: 

Date Received.. 
Analysis Date.. 
Analysis Time.. 

DN62Q1AC-MS 
DN62Q1AD-MSD 
11/01/00 
11/08/00 
14 :06 

Matrix : WG 

SAMPLE SPIKE MEASRD PERCENT 
PARAMETER AMOUNT AMT AMOUNT UNITS RECOVERY RPD METHOD 

2-Methylnaphthalene ND 10.1 8.10 ng/L 81 SW846 8270A SIM 

ND 10.0 7.55 ng/L 75 7.0 SW846 8270A SIM 

Chrysene 2.4 10.1 8.36 ng/L 60 SW846 8270A SIM 

2.4 10.0 7.97 ng/L 56 4.8 SW846 8270A SIM 

Fluorene ND 10.1 6.81 ng/L 68 SW846 8270A SIM 

ND 10.0 5.99 ng/L 60 13 SH846 8270A SIM 

Indene ND 10.1 7.11 ng/L 71 SW846 8270A SIM 

ND 10.0 6.44 ng/L 64 9.8 SW846 8270A SIM 

Naphthalene ND 10.1 9.25 ng/L 92 SW846 8270A SIM 

ND 10.0 8.83 ng/L 88 4.6 SW846 8270A SIM 

Quinoline ND 10.1 4.56 ng/L 45 SW846 8270A SIM 

ND 10.0 4.31 ng/L 43 5.7 SW846 8270A SIM 

Benzo(e)pyrene ND 10.1 5.07 ng/L 50 SW846 8270A SIM 

ND 10.0 4.37 ng/L 43 15 SW846 8270A SIM 

SURROGATE 
Chrysene-dl2 

Fluorene d-10 

Naphthalene-dS 

NOTE(S): 

PERCENT 
RECOVERY 
73 
74 
64 
63 
75 
70 

RECOVERY 
LIMITS 
(10 - 118) 
(10 - 118) 
(41 - 162) 
(41 - 162) 
(21 - 108) 
(21 - 108) 

Calculations are pertormed belore rounding to avoid round-olf errors in calculated results 

Bold print denotes control parameters 



MATRIX SPIKE SAMPLE EVTUI-UATION REPORT 

GC/MS Semivolatiles 

Client Lot #...: 
MS Lot-Sairple #: 
Date Sampled : 
Prep Date : 
Prep Batch #...: 
Dilution Factor: 

R0K010223 
R0K010223-001 
10/31/00 
11/02/00 
0309202 
1 

Work Order DN62Q1AC-MS 
DN62Q1AD-MSD 
11/01/00 
11/08/00 
14:06 

Matrix : WG 

Date Received.. 
Analysis Date.. 
Analysis Time.. 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 

2-Methylnaphthalene 81 (20 - 150) SH846 8270A SIM 

75 (20 - 150) 7.0 (0-20) SW846 8270A SIM 

Chrysene 60 (20 - 132) SW846 8270A' SIM 

56 (20 - 132) 4.8 (0-20) SW846 8270A SIM 

Fluorene 68 (20 - 132) SW846 8270A SIM 

60 (20 - 132) 13 (0-20) SW846 8270A SIM 

Ixidene 71 (20 - 150) SW846 8270A SiM 

64 (20 - 150) 9.8 (0-20) SW846 8270A SIM 

Naphthalene 92 (20 - 150) SH846 8270A SIM 

88 (20 - 150) 4.6 (0-20) SW846 8270A SIM 

Quinoline 45 (20 - 150) SW846 8270A SIM 

43 (20 - 150) 5.7 (0-20) SW846 8270A SIM 

Benzo(e)pyrene 50 (20 - 150) SW846 8270A SIM 

43 (20 - 150) 15 (0-20) SW846 8270A SIM 

SURROGATE 
Chrysene-dl2 

Fluorene d-10 

Naphthalene-d8 

NOTO.(S) : 

PERCENT 
RECOVERY 
73 
74 
64 
63 
75 
70 

RECOVERY 
LIMITS 
(10 
(10 
(41 
(41 
(21 
(21 

118) 
118) 
162) 
162) 
108) 
108) 

Calculations are pertormed before rounding to avoid round-off errors in calculated results 

Bold print denotes control parameters 



L 

Special Verification 

PAH ANALYSIS 



S-r-:. 

m^SEIiVlGESTM 

STL Denver 
4955 Yarrow Street 
Arvada CO 80002-4517 

Tel 303 736 0100 
Far 303 431 7171 
www sti-inc com 

December 20, 2000 

Mr Scott Anderson 
City of St LOUIS Park 
3752 Wooddale Avenue 
St LOUIS Park, MN 55416 

SEVERN TRENT LABORATORIES LOT NUMBER R0K150283 

Dear Mr Anderson 

Enclosed is the analytical report for the water samples received by Severn Trent Laboratory's 
Advanced Analytical Services Group on November 15, 2000. Included with the report is a Case 
Narrative This letter authorizes the release of the analytical results and is considered an integral 
part of this report 

Please refer to the lot number referenced above to expedite any future discussions We will be 
happy to answer any questions or concerns that you may have 

Sincerely, 

I 

fU 

Mark J Mensik 
Project Manager 
Advanced Analytical Services Group 

CC Bill Gregg, ENSR Corporation 

STL Denver is a part of Severn Trent Laboratories. Inc 



ANALYTICAL REPORT 

Reilly Tar and Chemical Site 

Lot #: R0K150283 

Mr. Scott Anderson 

City of St. Louis Park 

SEVERN TRENT LABORATORIES, XNC. 

Mark Mexisik 
Project Manager 

December 19, 2000 
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STL Denver 
CASE NARRATIVE FOR 

City of St LOUIS Park 

December 19, 2000 

STL Lot Number R0K150283 

Introduction 

Four aqueous samples were received at STL Denver on November 15, 2000 The samples were logged 
in under the STL lot number R0K150283 A cross-reference associating STL's laboratory sample 
numbers to the actual field sample number is included The samples were analyzed for part per trillion 
(pptS) PAHs 

Data Quality Assessment 

The matrix spike (MS) associated with these samples was extracted on 11/20/00, although the report 
indicates that the MS was extracted on 11/17/00 This discrepancy is due to limitations of the laboratory 
information management system employed at the laboratory A method blank (MB), a laboratory control 
sample (LOS) and a LCSD (duplicate) were also extracted with the MS on 11/20/00 The reports for the 
MB and LOS indicate the correct extraction date of 11/20/00 All target analytes and surrogates were in 
control for the MB, MS, LOS, and LCSD 

The LCS data report for the extraction date of 11/20/00 only includes the LCS data Refer to the Batch 
QC section of the enclosed raw data for the LCSD results The relative percent difference (RPD) for 2-
methylnaphthalene and naphthalene were above the upper control limit 

There is no MSD (duplicate) associated with these samples due to an extraction error 

The LCS and LCSD extracted with the samples on 11/17/00 exhibited out of control results for the RPD 
for chrysene, indene, naphthalene, quinoline, and benzo(e)pyrene All analytes in the LCS and LCSD 
were within the control limits for percent recovery The primary reason for the RPD failure is due to the 
low concentration of the spike (10 ng/L) relative to the method reporting limits (RL) When spiking at 
levels near the RL, some precision is sacrificed, however, confidence in the RL is gained, and the 
incidence of false negatives is minimized 

The results contained in this report were reviewed relative to data acceptance criteria as specified in the 
October 1999 QAPP. There were no quality control problems or technical difficulties encountered which 
would impact the interpretation or use of data in this report 

\ 

Reported By: \ i Date: IL'i I 

Mark J Mensik 
Project Manager 
Advanced Analytical Services Group 

STL Denver is a part of Severn Trent Laboratories. Inc 
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EXECUTIVE SUMMARY - Detection Highlights 

R0K150283 

REPORTING ANALYTICAL 
PARAMETER RESULT LIMIT UNITS METHOD 

GAC-SLP4T 11/14/00 001 

2,3-Dihydroindene 3.2 J 5.0 ng/L SW846 8270A SIM 
Acenaphthene 2.1 J 5.7 ng/L SW846 8270A SIM 
Phenanthrene 2.6 J 4.7 ng/L SW846 8 2 70A SIM 

GAC-SLP4TD 11/14/00 002 

2,3-Dihydroindene 3.3 J 5.0 ng/L SW846 8270A SIM 
Acenaphthene 2.1 J 5.7 ng/L SW846 8 2 70A SIM 
Phenanthrene 3.5 J 4.7 ng/L SW846 82 70A SIM 
Fluoranthene 1.9 J 4.6 ng/L SW84'e 8270A SIM 

GAC-SLP4FB ll/14/OO 003 

Naphthalene 4.0 J 8.6 ng/L SW846 82 7 OA SIM 
Phenanthrene 3.7 J 4.7 ng/L SW846 8270A SIM 
Fluoranthene 2 . 7 J 4.6 ng/L SW846 8270A SIM 
Pyrene 1.8 J 4.2 ng/L SW846 8270A SIM 

GAC-SLP4FBD 11/14/00 004 

Acenaphthylene 2.9 J 4.8 ng/L SW846 8270A SIM 
Phenanthrene 3.2 J 4 . 7 ng/L SW846 8270A SIM 
Fluoranthene 2.1 J 4.6 ng/L SW846 8270A SIM 

Pyrene 1.5 J 4.2 ng/L SW846 82 70A SIM 

Perylene 1.2 J 3.3 ng/L SW84 6. 8270A SIM 
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METHODS SUMMARY 

R0K150283 

ANALYTICAL PREPARATION 
PARAMETER METHOD METHOD 

Base/Neutrals and Acids SW846 8270A SIM 

References: 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 



METHOD / ANALYST SUMMARY 

R0K150283 

ANALYTICAL ANALYST 
METHOD ANALYST ID 

SW846 8270A SIM Patti Roach 003518 

References: 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 
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SAMPLE SUMMARY 

R0K150283 

WO #. SAMPLE# CLIENT SAMPLE ID DATE TIME 

DPXH8 001 GAC-SLP4T 11/14/00 
DPXJD 002 GAC-SLP4TD 11/14/00 
DPXJH 003 GAC-SLP4FB 11/14/00 
DPXJL 004 GAC-SLP4FBD 11/14/00 

NOTE(S) : ^ 

- The analyiical results of the samples listed above are presented on the tollowing pages 

- All calculations are performed before rounding to avoid round-otf errors in calculated results 

- Results noted as 'ND" were not detected at or above the stated limit 

- This report must not be reproduced except in fiill without the written approval of the laboratory 

- Results for the following parameters arc never reported on a dry weight basis color corrosivity. density, flashpoint, ignitability layers odor 

paint filter test pH porosity pressure reactivity redox potential specific gravity spot tests, solids, solubility, temperature, viscosity and weight 

- 6 



CITY OF ST. LOUIS PARK 

Client Saii5>le ID: GAC-SLP4T 

GC/MS Semivolatiles 

Lot-Sample R0K150283-001 Work Order #... : DPXH81AA Mi 
Date Sanpled...: 11/14/00 Date Received.. : 11/15/00 
Prep Date : 11/17/00 Analysis Date.. : 12/02/00 
Prep Batch #...: 0322466 Analysis Time.. : 06:46 
Dilution Factor: 1 

Method - SWa46 a270A SIM 

REPORTING 
P.ARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene 3.2 J 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphthalene ND 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4 .7 ng/L 
2-Methylnaphthalene ND 5 . 9 hg/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
-Acenaphthylene ND 4.8 ng/L 
Acenaphthene 2.1 J 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4 1 ng/L 
Dibenzothiophene ND 4 . 1 ng/L 
Phenanthrene 2.6 J 4.7 ng/L 
Anthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene ND 4.6 ng/L 
Pyrene ND 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Ghrysene ND 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo (Ic) fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno(1,2,3-cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene ND 6.2 ng/L 
Dibenz(a,h)anthracene ND 5 . 9 ng/L 

Matrix : WG 

SURROGATE 
Chrysene-dl2 
Fluorene d-10 
Naph Ghalene-dS 

NOTE(S): 

PERCENT 
RECOVERY 
47 
74 
68 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 108) 

J E&[niuitfd rtsuli Rusuli less ihan RL 
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CITY OF ST. LOCnS PARK 

Client Satt^jle ID: GAC-SLP4TD 

GC/MS Semivolatiles 

Lot-san^le #...: R0K150283-002 Work Order #... : DPXJDl.AA Mai 
Date San^jled...: 11/14/00 Date Received.. : 11/15/00 
Prep Date : 11/17/00 Analysis Date.. : 12/02/00 
Prep Batch 0322466 Analysis Time.. : 08:38 
Dilution Factor: 1 

Method - SWH4e S57nA STM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene 3.3 J 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphthalene ND 8.6 ng/L 
Benzo (b) th-iophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Attenaphthylene ND 4.8 ng/L 
Acenaphthene 2.1 J 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4.1 ng/L 
Dibenzothiophene ND 4.1 ng/L 
Phenanthrene 3.5 J 4.7 ng/L 
Anthracene ND 3.4 ng/L 
Pyrene ND 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene ND 5.6 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene 1.9 J 4.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno(1,2,3-cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene ND 6.2 ng/L 
Dibenz(a,h)anthracene ND 5.9 ng/L 

: WG 

SURROGATE 
Chryserie-dl2 
Fluorene d-10 
Naphthalene-dS 

NOTE(S): 

PERCENT 
RECOVERY 
55 
76 
68 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 108) 

J E&iiiiuiuil result Result is less ihait RL 
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CITY OF ST. LOUIS PARK 

Client Sample ID: GAC-SLP4FB 

GC/MS Seraivolatiles 

Lot-Sample : R0K150283-003 Work Order #... : DPXJHIAA M 
Date Sampled...: 11/14/00 Date Received.. : 11/15/00 
Prep Date : 11/17/00 Analysis Date.. : 12/02/00 
Prep Batch #...: 0322466 Analysis Time.. : 09:15 
Dilution Factor; 1 

Method - SW946 a270A STM 

REPORTING 
P.AR.AMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene ND 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphthalene 4.0 J 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Acenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4 1 ng/L 
Dibenzothiophene ND 4.1 ng/L 
Phenanthrene 3.7 J 4.7 ng/L 
Anthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene 2.7 J 4.6 ng/L 
Pyrene 1.8 J 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene ND 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno(1,2,3-cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene ND 6.2 ng/L 
Dibehz(a,h)anthracene ND 5.9 ng/L 

Matrix : WG 

SURROGATE 
Chrysene-dl2 
Fluorene d-lO 
Naphthalene-dS 

NOTE(S) : 

PERCENT 
RECOVERY 
79 
72 
63 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 108) 

J Ebimuiud ^L•^ul[ Rcsul[ i.s lusi Hull RL 
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CITY OF ST. LOniS PARK 

Client Sample ID: GAC-SLP4FBD 

GC/MS Semivolatiles 

Lot-San^jle : R0K150283-004 Work Order #... : DPXJLIAA Mi 
Date Sanpled...: 11/14/00 Date Received.. 11/15/00 
Prep Date : 11/17/00 Analysis Date.. : 12/02/00 
Prep Batch 0322466 Analysis Time.. : 09-53 
Dilution Factor: 1 

Method : SW846 8270A SIM 

REPORTING 
r.^Jt-METER RESULT LIMIT UNITS 
3,3-Benzofuran ND 5.4 ng/L 
2,3-pihydroindene ND 5.0 ng/L 
Indene MD 4.7 ng/L 
Naphthalene ND 8.6 ng/L 
3enzo(b)thiophene ND 5.2 ng/L 
Cuinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Met-hylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
B iphenyl ND 5.6 ng/L 
Acenaphthylene 2.9 J 4.8 ng/L 
.-.cenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
rluorene ND 4 .1 ng/L 
Dibenzothiophene ND 4.1 ng/L 
Phenanthrene 3.2 J 4.7 ng/L 
.-.nthracene ND 3 .4 ng/L 
.-.cridihe ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene 2.1 J 4.6 ng/L 
Pyrene 1.5 J 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene ND 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4 . 3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene 1.2 J 3.3 ng/L 
Indeno(1,2,3 -cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene ND 6.2 ng/L 
libenz(a,h)anthracene ND 5 . 9 ng/L 

PERCENT RECOVERY 
BURROGATE RECOVERY LIMITS 
Ihrysene-dl2 90 (10 - 118) 
Fluorene d-10 70 (41 - 162) 
Napntha lene =• d8 62 (21 - 108) 

NOTE(S)_: 

Matrix : WG 

E^[inuicd rcbuU Rcbuli ib Icbb ilun RL 
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QC DATA ASSOCIATION SUMMARY 

R0K150283 

Sample Preparation and Analysis Control Numbers 

SAMPLE# 

001 

002 

003 

004 

MATRIX 

WG 

WG 

WG 

WG 

AJJAiYTICA-L 
METHOD 

LEACH 
BATCH # 

SW846 8270A SIM 

SW846 8270A SIM 

SW846 8270A SIM 

SW846 8270A SIM 

PREP 
BATCH # 

0322466 

0322466 

0322466 

0322466 

MS RUN# 

0325170 

0325170 

0325170 

0325170 
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Client Lot R0K150283 
MB Lpt-San5)le #: R0K170000-466 

Analysis Date..: 11/30/00 
Dilution Factor: 1 

METHOD BLANK REPORT 

GC/MS Semivolatiles 

Work Order #.. . : DP4.XT1.AA 

Prep Date : 11/17/00 
Prep Batch 0322466 

Matrix : WATER 

Analysis Time..: 14.50 

P.ZUIAMETER RESULT 

REPORTING 

LIMIT UNITS METHOD . . 

Acenaphthene ND 5.7 ng/L SW846 8270A SIM 

Acenaphthylene ND 4.8 ng/L SVJ84 6 8270A SIM 

Anthracene ND 3.4 ng/L SW846 8270A SIM 

Benzo(a)anthracene ND 4.3 ng/L SW846 8270A SIM 

Benzo(b)fluoranthene ND 4.7 ng/L . SW84 6 8270A SIM 

Benzo(k)fluoranthene ND 3.9 ng/L SW84 6 8270.A SIM 

Benzo(ghi)perylene ND 6.2 ng/L SW84 6 8270.A SIM 

Benzo(a)pyrene ND 2.5 ng/L SW846 8270A SIM 

Naphthalene ND 8.6 ng/L SW846 8270A SIM 

Benzo(e)pyrene 1.6 J 4.3 ng/L SW846 8270A SIM 

Phenanthrene 3.1 J 4.7 ng/L SW846 8270A SIM 

Biphenyl ND 5.6 ng/L SW846 8270A SIM 

Pyrene ND 4.2 ng/L SW846 a270A SIM 

Chrysene ND 5.6 ng/L SW846 8270A SIM 

Carbazole ND 3.8 ng/L SW846 8270A SIM 

Dibenz(a,h)anthracene ND 5.9 ng/L SW846 8270A SIM 

1-Methylnaphbhalene ND 5.6 ng/L SW846 8270A SIM 

Dibenzofuran ND 5.7 ng/L SW846 8270A SIM 

Indene ND 4 . 7 ng/L SW846 8270A SIM 

Fluoranthene ND 4.6 ng/L SW846 8270A SIM 

Fluorene ND 4.1 ng/L SW846 8270A SIM 

Indeno(1,2,3 -cd)pyrene ND 5.4 ng/L SW846 8270A SIM 

2-Methylnaphthalene ND 5.9 ng/L SW84 6 8270A SIM 

Quinoline ND 9.0 ng/L SW846 827 OA SIM 

2, 3 -Benzof-uran ND .5.4 ng/L SW846 8270.A SIM 

2,3-Dihydroindene ND 5.0 ng/L SW846 8270A SIM 

Benzo(b)thiophene ND 5.2 ng/L SW846 8270A SIM 

Indole ND 4.7 ng/L SW846 8270A SIM 

Acridine ND 6.2 ng/L SW846 8270A SIM 

Perylene ND 3.3 ng/L SW846 8270A SIM 

Dibenzothiophene ND 4.1 ng/L SW846 8270.A SIM 

SURROGATE 
Chrysene-dl2 
Fluorene d-lO 
Naphthalene-da 

NOTE(S) : 

PERCENT 
RECOVERY 
83 
83 
82 

RECOVERY 
LIMITS 
(10 - 118) 
(41 - 162) 
(21 - 108) 

Cjlculjuoiiii jrc pcrionncd hcrorL* rounding to avoid louiid-oit crrnrs m cakuiaicd results 

J Ebiinuicd rcbuli Rebult than RL 
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Client Lot #...: R0K150283 
MB Lot-San^Jle #: RgK170000-466 

Analysis Date..: 11/30/00 
Dilution Factor: 1 

METHOD BLANK REPORT 

GC/MS Semivolatiles 

Work Order #. . . : DP4.XT1AE 

Prep Date : 11/20/00 
Prep Batch 0322466 

Matrix : WATER 

Analysis Time..: 15:30 

REPORTING 
P.ARAMETER RESULT LIMIT UNITS METHOD 
Acenaphthene ND 5 . 7 ng/L SW846 8270A SIM 
Acenaphthylene ND 4.8 ng/L SW846 8270A SIM 
Anthracene ND 3 .4 ng/L SW846 8270A SIM 
Benzo(a)anthracene ND 4.3 ng/L SW84 6 8270A SIM 
Benzo(b)fluoranthene ND 4.7 ng/L SW846 8270A SIM 
Benzo(k)fluoranthene ND 3 . 9 ng/L SW84 6 8270A SIM 
Benzo(ghi)perylene ND 6.2 ng/L SW846 8270A SIM 
Benzo(a)pyrene ND 2.5 ng/L SW846 8270A SIM 
Benzo(e)pyrene ND 4.3 ng/L SW846 8270A SIM 
Biphenyl ND 5.6 ng/L SW846 8270A SIM 
Chrysene ND 5.6 ng/L SW846 8270A SIM 
Dibenz(a,h)anthracene ND 5.9 ng/L SW84 6 8270A SIM 
Dibenzofuran ND 5.7 ng/L SW84 6 8270A SIM 
Fluoranthene ND 4.6 ng/L SW84 6 8270A SIM 
Fluorene ND 4 .1 ng/L SW84 6 8270A SIM 
indeno(1,2,3-cd)pyrene ND 5.4 ng/L SW846 8270A SIM 
2-Methylnaphthalene ND 5 . 9 ng/L SW84 6 8270.A SIM 
Naphthalene ND 8.6 ng/L SW846 8270A SIM 
Phenanthrene 2.0 J 4.7 ng/L SW846 8270A SIM 

Pyrene ND 4.2 ng/L SW846 8270A SIM 

Carbazole ND 3.8 ng/L SW846 82 70.A SIM 

1-Me thyInaphthalene ND 5.6 ng/L SW846 8270A SIM 

Indene ND 4.7 ng/L SW846 8270A SIM 

Quinoline ND 9.0 ng/L SW846 8270A SIM 

2,3-Benzofuran ND 5.4 ng/L SW84 6 8270A SIM 

2,3-Dihydroindene ND 5.0 ng/L SW846 8270A SIM 

Benzo(b)thiophene ND 5.2 ng/L SW846 8270A SIM 

Dibenzothiophene ND 4.1 ng/L SW846 8270.A SIM 

Indole ND 4.7 ng/L SW846 8270A SIM 

Acridine ND 6.2 ng/L SW846 8270.A SIM 

Perylene ND 3.3 ng/L SW846 8270.A SIM 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrysene-dl2 68 (10 - 118) 
Fluorene d-10 91 (41 - 162) 
Naphthalene-d8 91 (21 - 108) 

NOTE(S): 
Caltuljtions .ire periormed betorc rounding lo avoid round-oil errors in LjlLulaicd resulis 

J Esiinuicd rcsull Resiili is less Ihan RL 
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LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Semivolatiles 

Client Lot : 
LCS Lot-San^le#: 
Prep Date : 
Prep Batch #...: 
Dilution Factor: 

R0K150283 
R0K170000-466 
11/1-7/00 
03224S6 
1 

Work Order #... 

Analysis Date.. 
Analysis Time.. 

SURROGATE 

Ch]rysene-dl2 

Fluorene d-10 

Naphthalene-da 

NOTE(S): 

SPIKE MEASURED 

: DP4XT1AC-LCS 
DP4XT1AD-LCSD 

: 11/30/00 
: 16:10 

PERCENT 

Matrix : WATER 

PARAMETER AMOUNT AMOUNT UNITS RECOVERY RPD METHOD 
2-Methylnaphthalene 10.0 9.19 ng/L 92 SW846 8270A SIM 

O
 

O
 

H
 7.78 ng/L 78 17 SW846 8270A SIM 

Chrysene 10.0 7.77 ng/L 78 SW846 8270A SIM 
10.0 6.03 P ng/L 60 25 SW846 8270A SIM 

Fluorene 10.0 8.54 ng/L 85 SW846 8270A SIM 
10.0 7.94 ng/L 79 7.3 SW846 8270A SIM 

indene H
 
O
 

o
 

9.11 ng/L 91 SW846 8270A SIM 
10.0 7.00 P ng/L 70 26 SW846 8270A SIM 

Naphthalene 

O
 

o
 

H
 9.78 ng/L 98 SW846 8270A SIM 

O
 

o
 

H
 7.86 P ng/L 79 22 SW846 827OA SIM 

Quinoline 

o
 
o
 

H
 5.30 

P 
ng/L 53 SW846 8270A SIM 

O
 

o
 

H
 6.63 P ng/L 66 22 SW846 8270A SIM 

Benzo(e)pyrene 
o
 
o
 

H
 9.17 ng/L 92 SW846 8270A SIM 

10.0 7.09 P ng/L 71 26 SW846 8270A SIM 

PERCENT 
RECOVERY 
74 
58 
90 
90 
96 
80 

RECOVERY 
LIMITS 
(10 - 118) 
(10 - 118) 
(41 - 162) 
(41 - 162) 
(21 - 108) 
(21 - 108) 

Cjiculaiions are pertormed before rounding lo avoid round-orf errors in calculated results 

Bold print denotes control parameters 

p Relative percent ditference IRPD) is outside stated control limits 

-14-



LABORATORY CONTROL SAMPLE EVALDATION REPORT 

GC/MS Semivolatiles 

Client Lot #... 
LCS Lot-Saii5)le# 
Prep Date 
Prep Batch #... 
Dilution Factor 

PARAMETER 

R0K150283 
R0K170000-466 
11/17/00 
0322466 
1 

2-Methylnaphthalene 

Chrysene 

Fluorme 

Indene 

Naphthalene 

Quinoline 

Benzo (e) pyrene 

SURROGATE 
Chrysene-dl2 

Fluorene d-10 

Naphthalene-d8 

NOTE(S) : 

Work Order #...: DP4XT1AC-LCS Matrix : WATER 

DP4XT1AD-LCSD 
f 

Analysis Date..: 11/30/00 

Analysis Time..: 16 :10 

PERCENT RECOVERY RPD 

RECOVERY LIMITS RPD LIMITS METHOD 

92 (20 - 150) SW846 8270A SIM 

78 (20 - 150) 17 (0-20) SW846 8270A SIM 

78 (20 - 132) SW846 8270A SIM 

60 p (20 - 132) 25 (0-20) SW846 8270A SIM 

85 (20 - 132) SW846 8270A SIM 

79 (20 - 132) 7.3 (0-20) SW846 8270A SIM 
91 (20 - 150) SW846 8270A SIM 

70 p (20 - 150) 26 (0-20) SW846 8270A SIM 

98 (20 - 150) SW846 8270A SIM 

79 p (20 - 150) 22 (0-20) SW846 8270A SIM 

S3 (20 - 150) SW846 8270A SIM 

66 p (20 - 150) 22 (0-20) SW846 8270A SIM 

92 (20 - 150) SW846 82 7 OA SIM 

71 p (20 - 150) 26 (0-20) SW846 8270A SIM 

PERCENT 
RECOVERY 
74 
58 
90 
90 
96 
80 

RECOVERY 
LIMITS 
(10 - 118) 
(10 - 118) 
(41 - 162) 
(41 - 162) 
(21 - 108) 
(21 - 108) 

Calculations are performed before rounding lo avoid round-off errors in calculaied results 

Bold prim denotes control parameters 

p Relative percent difference (RPD) is outside stated control limits 
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Client Lot #... 
LCS Lot-San^le# 
Prep Date 
Prep Batch #... 
Dilution Factor 

LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Semivolatiles 

R0K150283 
R0K170000-4S6 
11/20/00 
0322466 
1 

Work Order #...: DP4XT1AF 

Analysis Date. 
Analysis Time. 

: 12/02/00 
: 05:31 

Matrix : WATER 

SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMOUNT UNITS RECOVERY METHOD 
2-Methylnaphthalene 10.0 7.55 ng/L 75 SW846 8270A c 

Chrysene 10.0 7.39 ng/L 74 SW846 8270A c 

Fluoreiie 10.0 7.16 ng/L 72 SW846 8270A S 
Indene 10.0 6.83 ng/L 68 SW846 8270A c 

Naphthalene 10.0 9.08 ng/L 91 SW846 8270A c 

Quinoline 10.0 4.52 ng/L 45 SW846 8270A S 
Benzo(e)pyrene 10.0 7.88 ng/L 79 SW846 8270A S 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrvsene-dl2 76 (10 - 118) 
Fluorene d-10 67 (41 - 162) 
Naphthalene-d8 65 (21 - 108) 

NOTE(S): 

Bold prin[ denotes control parameters 

1 6 -



LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Semivolatiles 

Client Lot R0K150283 
LCS Lot-San^jle#: ROKl70000-466 
Prep Date : 11/20/00 
Prep Batcli 0322466 
Dilution Factor: 1 

Work Order DP4XT1AF 

Analysis Date.. 
Analysis Time.. 

: 12/02/00 
: 05:31 

Matrix : WATER 

PERCENT RECOVERY 
PARAMETER RECOVERY LIMITS METHOD 
2-Methylnaphthalene 75 (20 - 150) SW846 8270A SIM 
Chrysene 74 (20 - 132) SW846 8270A SIM 
Fluorene 72 (20 - 132) SW846 8270A SIM 
Indene 68 (20 - 150) SW84e 8270A SIM 
Naphthalene 91 (20 - 150) SH846 8270A SIM 
Quinoline 45 (20 - 150) SW846 8270A SIM 
Benzo(e)pyrene 79 (20 - 150) SW846 8270A SIM 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chiysene-dl2 76 (10 - 118) 
Fluorene d-10 67 (41 - 162) 
Naphthalene-dS 65 (21 - 108) 

NOTE(S): 
Calculations are perlbrmed betore rounding to avoid round-otf errors in calculated results 

Bold print denotes control parameters 

- 1 7 



MATRIX SPIKE SAMPLE DATA REPORT 

GC/MS Semivolatiles 

Lot-Saft^le : 
MS Lot-Sample #: 
Date San^led...: 
Prep Date : 
Prep Batch #...: 

R0K150283 
R0K150283-001 
11/14/00 
11/17/00 
0322466 

Work Order #...: DPXH81AC Matrix. WG 

Date Received. 
Analysis Date. 

: 11/15/00 
: 12/04/00 

Dilution Factor: 1 

SAMPLE SPIKE MEASRD PERCENT 
P.ARAMETER .AMOUNT AMT AMOUNT U1>IITS RECOVERY METHOD 
2-Methylnaphthalene ND 10.0 6.17 ng/L 62 SW846 8270A SIM 
Chrysene ND 10.0 6.38 ng/L 64 SW846 8270A SIM 
Fluorene ND 10.0 5.56 ng/L 56 SW846 8270A SIM 
Indene ND 10.0 5.52 ng/L 55 SW846 8270A SIM 
Naphtl^lene ND 10.0 7.21 ng/L 72 SW846 8270A SIM 
Quinoline ND 

o
 

o
 
H
 4.71 ng/L 47 SW846 8270A SIM 

Benzo(e)pyrene ND 10.0 5.02 ng/L 50 SW846 8270A SIM 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrysene-dl2 67 (10 - 118) 
Fluorene d-10 62 (41 - 162) 
Naphthalene-d8 63 (21 - 108) 

NOtE(S): 
Calcul3uons are perrortned betore rounding to 3\oid round-otf errors in calculaied results 

Bold print denotes control parameters 

- 1 8 



iiOt-Saniple #. .. 
MS Lot-San5)le # 
Date Sampled... 
Prep Date 
Prep Batch #... 
Dilution Factor 

MATRIX SPIKE SAMPLE EVALUATION REPORT 

GC/MS Semivolatiles 

R0K150283 
R0K150283-001 
11/14/00 
11/17/00 
0322466 
1 

Work Order DPXH81AC 

Date Received. 
Analysis Date. 

Matrix. WG 

: 11/15/00 
: 12/04/00 

NO-re(S) :• 

PERCENT RECOVERY 

PARAMETER RECOVERY LIMITS METHOD 
2-Methylnaphthalene 62 (20 - 150) SW846 8270A SIM 
rhT-y.etPTlfa 64 (20 - 132) SW846 8270A SIM 

Fluorene 56 (20 - 132) SW846 8270A SIM 

Indene 55 (20 - 150) SW846 8270A SP4 
Naphthalene 72 (20 - 150) SW846 8270A SIM 

Quinoline 47 (20 - 150) SW846 8270A SIM 
Benzo(e)pyrene 50 (20 - 150) SW846 8270A SIM 

• PERCENT RECOVERY 
SURROGATE _ RECOVERY LIMITS 
Ghrysene-dl2 67 (10 - 118) 

Fluorene d^lO 62 (41 - 162) 
Naphthalene-d8 63 (21 - 108) 

Calculacions are pertormed berore rounding [O avoid round-ott errors in calculated results 

Bold print denotes control parameters 

- 1 9 -
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STL Denver 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

June 28, 2000 

Severn Trent Laboratories, Denver, CO ' 

Project Lot Number R0E310123 

Introduction 

Eleven aqueous samples (including QC) were received at Severn Trent's, Denver Laboratory on May 
31, 2000 The samples were logged in under STL AASG's project lot number R0E310123. A cross 
reference associating STL's laboratory sample numbers to the actual field sample number is 
included. The samples were analyzed for part per trillion (ppt) PAHs. 

Data Oualitv Assessment 

The results contained in this report were reviewed relative to data acceptance criteria as specified in 
the October 1999 QAPP for completeness, precision, accuracy, representativeness and defensibility 
of the data Unless otherwise stated below, no quality control problems or technical difficulties were 
encountered which would impact the interpretation or use of data in this report. 

Client samples with laboratory Id's R0E310123-001, -002 were analyzed at a dilution for the SIM PAH analysis 
due to target analytes exceeding the linear range of the instrument The reporting limits were raised accordingly. 

The method blank for this lot was below reporting limits for all target analytes. One of the 
surrogates was recovered high, naphthalene-d8 at 200%. with no visible contamination present. The 
other two surrogates are within limits for this blank 

Two spike compounds in the LCS/LCSD, (indene and naphthalene), exceed the RPD limit. The 
accuracy limits were met in both of the QC samples for these analytes 

STL Denver is a part of Severn Trent Laboratories, Inc 



i:)i^F?SERyi(iES;;i$^ 

STL Denver 

Except for the above, this data package is in compliance with the terms and conditions of the October 
1999 QAPP both technically and for completeness 

Reported By Date: By: - CA^. '' 
/ 

Mark Dymerski 
Quality Assurance Manager, AASG 

6h^/r.a 

STL Denver is a part of Severn Trent Laboratories. Inc 



CITY OF ST. LOUIS PARK 

Client Satrple ID: PCJ-SLP4-053000 

GC/MS Semivolatiles 

Naphthalene-d8 

NOTE(S): 

74 

Lot-Sairple #. . . : R0E310i23-001 Work Order #... DE002101 Mi 
Date Sanpled : 05/30/00 Date Received.. 05/31/00 
Prep Date : 06/01/00 Analvsis Date.. 06/16/00 06/16/00 
Prep Batch #...: 0154268 
Dilution Factor: 2 Method ; SW846 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 11 ng/L 
2,3-Dihydroindene 170 10 ng/L 
Indene 38 9.4 ng/L 
Naphthalene ND 17 ng/L 
Benzo(b)thiophene 18 10 ng/L 
Quinoline ND 18 ng/L 
Indole ND 9.4 ng/L 
2-Methylnaphthalene ND 12 ng/L 
1-Methylnaphthalene ND 11 ng/L 
Biphenyl ND 11 ng/L 
Acenaphthylene ND 9.6 ng/L 
Acenaphthene 150 11 ng/L 
Dibenzofuran ND 11 ng/L 
Fluorene ND 8.2 ng/L 
Dibenzothicphene ND 8.2 ng/L 
Phenanthrene ND 9.4 ng/L 
Anthracene 3.2 J 6.8 ng/L 
Acridine ND 12 ng/L 
Carbazole 17 7.6 ng/L 
Fluoranthene 11 9.2 ng/L 
Pyrene 14 8.4 ng/L 
Benzo(a)anthracene ND 8.6 ng/L 
Chrysene ND 11 ng/L 
Benzo(b)fluoranthene ND 9.4 ng/L 
Benzo(k)fluoranthene ND 7.8 ng/L 
Benzo(e)pyrene ND 8.6 ng/L 
Benzo(a)pyrene ND 5.0 ng/L 
Perylene ND 6.6 ng/L 
Indeno(1,2,3 -cd)pyrene ND 11 ng/L 
Benzo(ghi)perylene ND 12 ng/L 
Dibenz(a,h)anthracene ND 12 ng/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrysene-dl2 54 (10 - 118) 
Fluorene d-10 68 (41 - 162) 

Matrix. WATER 

(21 - 108) 

J Estimated result Result is less than RL 



CITY OF ST. LOUIS PARK 

Client Sairple ID: PCJ-SLP4D-053000 

GC/MS Semivolatiles 

Lot-Sani)le #. . . : R0E310123-002 Work Order #... : DE003101 Mi 
Date San^jled. . . : 05/30/00 Date Received.. : 05/31/00 
Prep Date : 06/01/00 Analysis Date.. : 06/16/00 
Prep Batch #...: 0154268 

Analysis Date.. : 06/16/00 

Dilution Factor: 2 Method : SW846 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 11 ng/L 
2,3-Dihydroindene 190 10 ng/L 
Indene 42 9.4 ng/L 
Naphthalene 6.1 J 17 ng/L 
Benzo(b)thiophene 19 10 ng/L 
Quinoline ND 18 ng/L 
Indole ND 9.4 ng/L 
2-Methylnaphthalene ND 12 ng/L 
1-Methylnaphthalene ND 11 ng/L 
Biphenyl ND 11 ng/L 
Acehaphthylene ND 9.6 ng/L 
Acenaphthene 160 11 ng/L 
Dibenzofuran ND 11 ng/L 
Fluorene ND 8.2 ng/L 
Dibenzothiophene ND 8.2 ng/L 
Phenanthrene ND 9.4 ng/L 
Anthracene 2.8 J 6.8 ng/L 
Pyrene 15 8.4 ng/L 
Benzo(a)anthracene ND 8.6 ng/L 
Chrysene ND 11 ng/L 
Acridine ND 12 ng/L 
Carbazole 18 7.6 ng/L 
Fluoranthene 12 9.2 ng/L 
Benzo(b)fluoranthene ND 9.4 ng/L 
Benzo(k)fluoranthene ND 7.8 ng/L 
Benzo(e)pyrene ND 8.6 ng/L 
Benzo(a)pyrene ND 5.0 ng/L 
Perylene ND 6.6 ng/L 
Indeno(1,2,3 -cd)pyrene ND 11 ng/L 
Benzo(ghi)perylene ND 12 ng/L 
Dibenz(a,h)anthracene ND 12 ng/L 

PERCENT RECOVERY 
SURROGATE _ RECOVERY LIMITS 
Chrysene-dl2 58 (10 - 118) 
Fluorene d-10 67 (41 - 162) 
Naphthalene-dS 75 (21 - 108) 

NOTE,(S) : 

Matrix : WATER 

J Esiimaied resuU Result is less ihan RL 



CITY OF ST. LOUIS PARK 

Lot-Saniple #... 
Date Sampled... 
Prep Date 
Prep Batch #... 
Dilution Factor 

Client Sample ID: PCJ-SLP4FB-053000 

GC/MS Semivolatiles 

R0E310123-003 
05/30/00 
06/01/00 
0154268 
1 

Work Order #.. 
Date Received. 
Analysis Date. 

: DE005101 
: 05/31/00 
: 06/14/00 

Matrix : WATER 

Method : SW846 827OA SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,I^Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene ND 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphthalene ND 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Aeenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4.1 ng/L 
Dibenzothiophene ND 4.1 ng/L 
Phenanthrene ND 4.7 ng/L 
Anthracene 1.3 J 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene ND 4.6 ng/L 
Pyrene ND 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene ND 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
indeno(1, 2, 3-cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene ND 6.2 ng/L 
Dibenz{a,h)anthracene ND 5.9 ng/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrysene-dl2 80 (10 - 118) 
Fluorene d-10 49 (41 - 162) 
Naphthalene-d8 66 (21 - 108) 

NOTE(S): 
J Esumaced result Result is less than RL 



CITY OF ST. LOUIS PARK 

Client Sani)le ID: PCJ-SLP4FBD-053000 

GC/MS Semivolatiles 

Lot-Saiii)le #. . . : R0E310123-004 Work Order #— DE006101 Mi 
Date Saii^>led. ..: 05/30/00 Date Received.. 05/31/00 
Prep Date : 06/01/00 Analvsis Date.. 06/14/00 06/14/00 
Prep Batch : 0154268 
Dilution Factor: 1 Method • SW846 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene ND 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphthalene 3.6 J 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Acenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene 1.5 J 4.1 ng/L 
Dibenzothiophene ND 4.1 ng/L 
Phenanthrene 1.9 J 4.7 ng/L 
Anthracene ND 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene 1.6 J 4.6 ng/L 
Pyrene 1.5 J 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene ND 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno(1,2,3-cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene ND 6.2 ng/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrysene-dl2 77 (10 - 118) 
Fluorene d-10 65 (41 - 162) 
Naphthalene-d8 85 (21 - 108) 

Matrix : WATER 

NOTE(S): 
J Estimated result Result is less than RL 



STL Denver 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

June 28, 2000 

Severn Trent Laboratories, Denver, CO 

Project Lot Number R0E250178 

Introduction 

Nine aqueous samples (including QC) were received at Severn Trent's, Denver Laboratory on May 
25, 2000 The samples were logged in under STL AASG's project lot number R0E250178 A cross 
reference associating STL's laboratory sample numbers to the actual field sample number is 
included. The samples were analyzed for part per trillion (ppt) PAHs. 

Data Oualitv Assessment 

The results contained in this report were reviewed relative to data acceptance criteria as specified in 
the October 1999 QAPP for completeness, precision, accuracy, representativeness and defensibility 
of the data. Unless otherwise stated below, no quality control problems or technical difficulties were 
encountered which would impact the interpretation or use of data in this report. 

Client samples with laboratory Id's R0E250I78-00I, -002 , -010 were analyzed at a dilution for the 
SIM PAH analysis due to target analytes exceeding the linear range of the instrument The reporting 
limits were raised accordingly. As a result of the dilution, the surrogate compounds associated with 
these samples were not detected and are reported as "NC". 

Thiee spike compounds in the LCS/LCSD, (indene, naphthalene and 2-melhylnaphthalene), exceed 
the RPD limit The accuracy limits were met in both of the QC samples for these analytes The 
surrogate results in the samples contained in this lot indicate that the samples were not affected by 
the en'or that is observed in the LCS sample. 

STL Denver is a part of Severn Trent Laboratories Inc 



STL Denver 

Except for the above, this data package is in compliance with the terms and conditions of the October 
1999 QAPP both technically and for completeness. 

Reported By: 

/J 
Date: 

Mark Dymerski 
Quality Assurance Manager, AASG 

STL Denver is a part of Severn Trent Laboratories Inc 



CITY OF ST. LOUIS PARK 

Lot-San^le #... 
Date San^led... 
Prep Date 
Prep Batch #.. . 
Dilution Factor 

Client Sample ID: PCJ-SLPlO-052400 

GC/MS Semivolatiles 

ROE250178-001 
05/24/00 
05/30/00 
0151561 
10 

Work Order #.. 
Date Received. 
Analysis Date. 

DDP13101 
05/25/00 
06/15/00 

Matrix : WATER 

Method : SW846 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 54 ng/L 
2,3-bihydroindene 340 50 ng/L 
Indene 37 J 47 ng/L 
Naphthalene ND 86 ng/L 
Benzo(b)thiophene 47 J 52 ng/L 
Quinoline ND 90 ng/L 
Indole ND 47 ng/L 
2-Methylnaphthalene ND 59 ng/L 
1 -Methylnaphthalene 66 56 ng/L 
Biphenyl ND 56 ng/L 
Acenaphthylene 100 48 ng/L 
Acenaphthene 660 57 ng/L 
ni bPTistn-Fii-ran 37 J 57 ng/L 
Fluorene 200 41 ng/L 
Dibenzothiophene 43 41 ng/L 
Phenanthrehe 530 47 ng/L 
Anthracene 56 34 ng/L 
Acridine ND 62 ng/L 
Carbazole 19 J 38 ng/L 
Fluoranthene 190 46 ng/L 
Pyrehe 170 42 ng/L 
Benzo(b)fluoranthene ND 47 ng/L 
Benzo(k)fluoranthene ND 39 ng/L 
Benzo(e)pyrene ND 43 ng/L 
Benzo(a)anthracene ND 43 ng/L 
Chrysene ND 56 ng/L 
Benzo(a)pyrene ND 25 ng/L 
Perylene ND 33 ng/L 
Indeno(1, 2,3 -cd)pyrene ND 54 ng/L 
Benzo(ghi)perylene ND 62 ng/L 
Dibenz(a,h)anthracene ND 59 ng/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrysene-dl2 NC (10 - 118) 
Fluorene d-10 NC (41 - 162) 
Naphthalene-d8 NC (21 - 108) 

NOTE(S): 
NC The recovery and/or RPD were not calculated 

J Estimated result Result is less than RL 



CITY OF ST. LOUIS PARK 

Lot-Sait^le #... 
Date Sanpled... 
Prep Date 
Prep Batch #— 
Dilution Factor 

Client Saitple ID: PCJ-SLPlOD-052400 

GC/MS Semivolatiles 

ROE250178-002 
05/24/00 
05/30/00 
0151561 
10 

Work Order #.. 
Date Received. 
Analysis Date. 

DDP16101 
05/25/00 
06/15/00 

Matrix : WATER 

Method : SW846 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 54 ng/L 
2,3-Dihydroindene 430 50 ng/L 
Indene 48 47 ng/L 
Naphthalene ND 86 ng/L 
Benzo(b)thiophene 60 52 ng/L 
Quinoline ND 90 ng/L 
Indole ND 47 ng/L 
2-Methylnaphthalene ND 59 ng/L 
1-Methylnaphthalene 84 56 ng/L 
Biphenyl 20 J 56 ng/L 
Acenaphthylene 130 48 ng/L 
Acehaphthene 840 57 ng/L 
Dibenzofuran 43 J 57 ng/L 
Fluorene 240 41 ng/L 
Dibenzothiophene 48 41 ng/L 
Phenanthrene 520 47 ng/L 
Anthracene 73 34 ng/L 
Acridine ND 62 ng/L 
Carbazole 21 J 38 ng/L 
Fluoranthene 200 46 ng/L 
Pyrene 180 42 ng/L 
Benzo(a)anthracene ND 43 ng/L 
Chrysene 56 ng/L 
Benzo(b)fluoranthene ND 47 ng/L 
Benzo(k)fluoranthene ND 39 ng/L 
Benzo(e)pyrene ND 43 ng/L 
Benzo(a)pyrene ND 25 ng/L 
Perylene ND 33 ng/L 
Indeno(1,2,3-cd)pyrene ND 54 ng/L 
Benzo(ghi)perylene ND 62 ng/L 
Dibenz(a,h)anthracene ND 59 ng/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrysene-dl2 NC (10 - 118) 
Fluorene d-10 NC (41 - 162) 
Naphthalene-d8 NC (21 - 108) 

NOTE(S): 
NC The recovery and/or RPD were not calculated 

' J Estimated result Result is less than RL 



CITY OF ST. LOUIS PARK 

Lot-ScUi^le #... 
Date Sair^led... 
Prep Date 
Prep Batch #... 
Dilution Factor 

Client Sample ID: PCJ-SLPlOFB-052400 

GC/MS Semivolatiles 

R0E250178-003 
05/24/00 
05/30/00 
0151561 
1 

Work Order #.. 
Date Received. 
Analysis Date. 

DDP18101 
05/25/00 
06/13/00 

Matrix. ...: WATER 

Method : SW846 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene ND 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphthalene ND 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Acenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4.1 ng/L 
Dibenzothiophene ND 4.1 ng/L 
Phenanthrene ND 4.7 ng/L 
Anthracene 1.4 J 3.4 ng/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene 1.7 J 4.6 ng/L 
Pyrene ND 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene ND 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno(1,2,3-cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene ND 6.2 ng/L 
Dibenz(a,h)anthracene ND 5.9 ng/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrysene-dl2 70 (10 - 118) 
Fluorene d-10 53 (41 - 162) 
Naphthalene-d8 70 (21 - 108) 

NOTE(S)_: 
J Escimaied resul[ Result is' less than RL 



CITY OF ST. LOUIS PARK 

Lot-Saiii)le #... 
Date San^led... 
Prep Date 
Prep Batch #... 
Dilution Factor 

Client San^le ID: PCJ-SLPlOFBD-052400 

GC/MS Semivolatiles 

R0E250178-004 
05/24/00 
05/30/00 
0151561 
1 

Work Order #.. 
Date Received. 
Analysis Date. 

DDP19101 
05/25/00 
06/13/00 

Matrix : WATER 

Method : SW846 8270A SIM 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
2,3-Benzofuran ND 5.4 ng/L 
2,3-Dihydroindene ND 5.0 ng/L 
Indene ND 4.7 ng/L 
Naphtl^lene 3.3 J 8.6 ng/L 
Benzo(b)thiophene ND 5.2 ng/L 
Quinoline ND 9.0 ng/L 
Indole ND 4.7 ng/L 
2-Methylnaphthalene ND 5.9 ng/L 
1-Methylnaphthalene ND 5.6 ng/L 
Biphenyl ND 5.6 ng/L 
Acenaphthylene ND 4.8 ng/L 
Acenaphthene ND 5.7 ng/L 
Dibenzofuran ND 5.7 ng/L 
Fluorene ND 4.1 ng/L 
Dibenzothiophene ND 4.1 ng/L 
Phenanthrene 3.9 J 4.7 ng/L 
Anthracene 1.5 J 3.4 hg/L 
Acridine ND 6.2 ng/L 
Carbazole ND 3.8 ng/L 
Fluoranthene 2.6 J 4.6 ng/L 
Pyrene 1.7 J 4.2 ng/L 
Benzo(a)anthracene ND 4.3 ng/L 
Chrysene ND 5.6 ng/L 
Benzo(b)fluoranthene ND 4.7 ng/L 
Benzo(k)fluoranthene ND 3.9 ng/L 
Benzo(e)pyrene ND 4.3 ng/L 
Benzo(a)pyrene ND 2.5 ng/L 
Perylene ND 3.3 ng/L 
Indeno{1,2,3-cd)pyrene ND 5.4 ng/L 
Benzo(ghi)perylene ND 6.2 ng/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
Chrysene-dl2 90 (10 - 118) 
Fluorene d-10 61 (41 - 162) 
Naphthalene-d8 81 (21 - 108) 

NOTE(S): 
J Esiimaied result Result is less than RL 



SECTION 4^4 

!ir-



Adviittced Analytical Services 

Quanterra Incorporated 
49S5 Yarrow Street 
Arvada, Colorado 80002 

303 421-6611 'lelephone 
303 467-9136 ht\ 

CASE NARRATIVE 

FOR 

City of St. Louis Park 

March 29, 2000 

Severn Trent Laboratories, Denver, CO 

Project Lot Number D0C080146 

Introduction 

Seven aqueous samples (including matrix QC) were received at Severn Trent's, Denver Laboratory 
on March 8, 2000. The samples were logged in under STL Denver's project lot number D0C080146. 
A cross reference associating Quanterra Denver's laboratory sample numbers to the actual field 
sample number is included. The samples were analyzed for Base/Neutral/Acid - acid fraction only 
organics. 

Data Oualitv Assessment 

The results contained in this report were reviewed relative to data acceptance criteria as specified in 
the October 1999 QAPP for completeness, precision, accuracy, representativeness and defensibility 
of the data. Unless otherwise stated below, no quality control problems or technical difficulties were 
encountered which would impact the interpretation or use of data in this report. 

The surrogate compound 2-fluorophenol in client samples with laboratory Id's D0C080146-002, -
002MSD and -004 had recoveries of 16%, 8.8% and 2.3% which is below the 21% to 110% 
acceptance limits. 2-fluorophenol was recovered within acceptance limits in the method blank and 
duplicate control samples. A matrix effect is indicated. 

The relative percent difference (RPD) for the spike compounds phenol and e-chlorophenol are 
repoted above the control limits in the matrix spike / matrix spike duplicate samples. The RPD for 
these compounds was within the acceptance limits in the duplicate control samples. A matrix effect 
is indicated. 



Advanced Analytical Services mh 

The spike compound 2-chlorophenol was recovered at 17% in the matrix spike duplicate sample. 
This is below the 27% to 1237o acceptance limits. 2-chlorophenol was recovered within acceptance 
limits in the duplicate control samples A matrix effect is indicated. 

Except for the above, this data package is in compliance with the terms and conditions of the October 
1999 QAPP both technically and for completeness. 

Reported By: 

Kurt C. Ill 
Program Manager, AASG 

\ ' Date: 



EXECUTIVE SUMMARY - Detection Etighlights 

REPORTING ANALYTICAL 
PARAMETER RESULT LIMIT UNITS METHOD 

NO DETECTABLE PARAMETERS 



ANALYTICAL METHODS SUMMARY 

D0C080146 

ANALYTICAL 
PARAMETER METHOD 

Semivolatile Organic Compounds by GC/MS SW846 8270C 

References: 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 



METHOD / ANALYST SUMMARY 

D0C080146 

ANALYTICAL - ANALYST 
METHOD ANALYST ID 

SW846 8270C Tim O'Donnell 000443 

References: 

SW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods", Third Edition, November 1986 and its updates. 



SAMPLE SUMMARY 

D0C080146 

WO # SAMPLE# CLIENT SAMPLE ID DATE TIME 

D9D2Q 
D9D3A 
D9D3C 
D9P3F 
D9D3H 

NOTE(S): 

001 
002 
003 
004 
005 

GAC-S,LP10AF-030700 
GAC-SLP4AF-030700 
GAC-SLP4AFD-030700 
GAC-SLP4AFFB-030700 
GAG-SLP4AFFBD-0 3 0 7 0 0 

03/07/00 
03/07/00 
03/07/00 
03/07/00 
03/07/00 

- The analytical results of the samples listeil above arc presented on tlie lollowmg pages 

- All calculations are performed before rounding to avoid round-off errors in calculated results 

- Results noted as "ND" were not detected at or above the stated limit 

- This report must not be reproduced, except in full, without the written approval of the laboratory 
- Results for the following parameters are never reported on a dry weight basts color, corrosivity, density, flashpoint, ignitability, layers, odor, 

paint niter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight 



CITY OF ST. LOUIS PARK 

Client Sample ID: GAC-SLPlOAF-030700 

GC/MS Semivolatiles 

Lot-Sample #...: D0C080146-001 Work Order #. 
Date Sanpled... 
Prep Date 
Prep Batch #... 
Dilution Factor 

03/07/00 
03/08/00 
0068354 
1 

Date Received. 
Analysis Date. 
Analysis Time. 

D9D2Q101 
03/08/00 
03/24/00 
12 :23 

Method : SW846 8270C 

Matrix. WATER 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Phenol ND 10 ug/L 
2-Me thyIpheno1 ND 10 ug/L 
4-Me thyIpheno1 ND 10 ug/L 
2-Chlorophenol ND 10 ug/L 
2 -Ni t ropheno1 ND 10 ug/L 
2,4-Dimethylphenol ND 10 ug/L 
2,4-Dichlorophenol ND 10 ug/L 
4-Chloro-3-methyXphenol ND 10 ug/L 
2,4,6-Trichlorophenol ND 10 ug/L 
2,4, S-Tr-ichlorophenol ND 50 ug/L 
2,4 ̂Dinitrophenol ND 50 ug/L 
4-Nitrophenol ND 50 ug/L 
4, 6 -Dinitro- ND 50 ug/L 

2-methylphenol 
Pentachlorophenol ND 50 ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2 -Fluorophenol 68 (21 - 110) 
2,4,6-Tribromophenol 73 (10 - 123) 
Phenol-dS 75 (10 - 110) 



CITY OF ST. LOUIS PARK 

Client Sample ID: GAC-SLP4M-03070P 

GC/MS Semivolatiles 

Lot-Sample D0C080146-002 Work Order #... D9D3A101 Ml 
Date San^led...: 03/07/00 Date Received.. 03/08/00 
Prep Date : 03/08/00 Analysis Date.. 03/24/00 
Prep Batch #...: 0068354 Analysis Time.. 12:55 
Dilution Factor: 1 

Method • SWB46 8270r 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Phenol ND 10 ug/L 
2-Methylphenol ND 10 ug/L 
4-Methylphenol ND 10 ug/L 
2-Chlorophenol ND 10 ug/L 
2-Nitrophenol ND 10 ug/L 
2,4-Dimethylphenol ND 10 ug/L 
2,4-Dichlorophenol ND 10 ug/L 
4-Chloro-3-methylphenol ND 10 ug/L 
2,4,6-Trichlorophenol ND 10 ug/L 
2,4,5-Trichlorophenol ND 50 ug/L 
2,4-Dinitrophenol Nb 50 ug/L 
4-Nitrophenol ND 50 ug/L 
4,6-Dinitro- ND 50 ug/L 

2-methylphenol 
Pentachlorophenol ND 50 ug/L 

Matrix : WATER 

SURROGATE 
2 -Fluorophenol 
2,4,6-Tribromophenol 
Phenol-dS 

PERCENT 
RECOVERY 
16 * 
71 
36 

RECOVERY 
LIMITS 
(21 - 110) 
(10 - 123) 
(10 - 110) 

NOTE{S): 
Surrogate recovery is outside stated cotitrol limits 



CITY OF ST. LOUIS PARK 

Client Sani)le ID: GAC-SLP4AFD-030700 

GC/MS Semivolatiles 

Lot-Sairple D0C080146-003 Work Order : D9D3C101 
: 03/08/00 
: 03/24/00 
: 14:33 

Date Sampled... 
Prep Date 
Prep Batch #... 
Dilution Factor 

03/07/00 
03/08/00 
0068354 
1 

Date Received. 
Analysis Date. 
Analysis Time. 

Matrix : WATER 

Method : SW846 8270C 

PAR.AMETER RESULT 
Phenol 
2-Methylphenol 
4-Methylphenol 
2-Chlorophenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2., 4 -Dichlorophenol 
4 -Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
4,6-Dinitrg-

2-methylphenol 
Pentachlorophenol 

SURROGATE 
2 -Fluorophenol 
2,4, 6-Tribroinophenol 
Phenol-dS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

PERCENT 
RECOVERY 
72 
74 
84 

REPORTING 
LIMIT UNITS 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 
50 ug/L 

50 ug/L 

RECOVERY 
LIMITS 
(21 - 110) 
(10 - 123) 
(10 - 110) 



CITY OF ST. LOUIS PA^ 

Client Sample ID: GAC-SLP4AFFB-030700 

GC/MS Semivolatiles 

Lot-Sanple #...: D0C080146-004 Work Order # : D9D3F101 Mat 
Date Sampled : 03/07/00 Date Received.. : 03/08/00 
Prep Date : 03/08/00 Analysis Date.. : 03/24/00 
Prep Batch : 0068354 Analysis Time.. : 15:06 
Dilution Factor: l 

Method : SW846 82,70C 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Phenol ND 10 ug/L 
2-Methylphenol ND 10 ug/L 
4-Methylphenol ND 10 ug/L 
2-Chlorophenol ND 10 ug/L 
2-Ni-trophenol ND 10 ug/L 
2,4-Dimethylphenol ND 10 ug/L 
2,4-Dichlorophenol ND 10 ug/L 
4-Chloro-3-methylphenol ND 10 ug/L 
2,4,6-Trichlorophenol ND 10 ug/L 
2,4,5-Trichlorophenol ND 50 ug/L 
2,4--Dinitrophenol ND 50 ug/L 
4-Nitrophenol ND 50 ug/L 
4, 6-Dinitro- ND 50 ug/L 

2-methylphenol 
Pentachlorophenol ND 50 ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2 -Fluorophenol 2.3 * (21 - iio) 
2,4,6-Tribromophenol 61 (10 - 123) 

WATER 

Phenol-d5 10 (10 - 110) 

N6TE(S): 
Surrogate recovery is outside stated control limits 



CITY OF ST. LOUIS PARK 

Client Sample ID: GAC-SLP4AFFBD-030700 

GC/MS Semivolatlies 

Lot-Saii5)le #...: D0C080146-005 , Work Order #. 
Date Scunpled... 
Prep Date 
Prep Batch #... 
Dilution Factor 

03/07/00 
03/08/00 
0068354 
1 

Date Received. 
Analysis Date. 
Analysis Time. 

D9D3H101 
03/08/00 
03/24/00 
15:38 

Matrix : WATER 

Method : SW846 8270C 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
Phenol ND 10 ug/L" 
2-Methylphehol ND 10 ug/L 
4-Methylphenol ND 10 ug/L 
2-Chlorophenol ND 10 ug/L 
2-Nitrophenol ND 10 ug/L 
2,4-Dimethylphenol ND 10 ug/L 
2,4-Dichlorophenol ND 10 ug/L 
4 -Chloro-3-methylphenol ND 10 ug/L 
2,4,6-Trichldrophenol ND 10 ug/L 
2,4,5-Triehlorophenol ND 50 ug/L 
2,4-Dinitrophenol ND 50 ug/L 
4-Nitrophenol ND 50 ug/L 
4, 6 -Dinitro- ND 50 ug/L 

2-methylphenol 
Pentachlorophenol ND 50 ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2 -Pluorophenol 66 (21 - 110) 
2,4,6-Tribromophehol 66 (10 - 123) 
Phenol-d5 73 (10 - 110) 



QC DATA ASSOCIATION SUMMARY 

D0C08014e 

Sample Preparation and Analysis Control Numbers 

SAMPLE# 

001 

002 

003 

004 

005 

MATRIX 

WATER 

WATER 

WATER 

WATER 

WATER 

ANALYTICAL 
METHOD 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

SW846 8270C 

LEACH 
BATCH # 

PREP 
BATCH # 

0068354 

0068354 

0068354 

0068354 

0068354 

MS RUN# 

006817] 

006817 

006817 

006817 

006817 



Client Lot #...: D0C080146 
MB Lot-Saiii)le #: D0C080000-354 

METHOD BLANK REPORT 

GC/MS Semivolatiles 

Work Order D9E1F101 

Prep Date : 03/08/00 

Matrix : WATER 

Analysis Time..: 10;45 

Phenol-dS 

NOTE(S): 

70 (10 - 110) 

Analysis Date..: 03/24/00 
Dilution Factor: 1 

PARAMETER 

Prep Batch #.. 

RESULT 

. .: 0068354 

REPORTING 
LIMIT UNITS METHOD 

Phenol ND 10 ug/L SW846 8270C 
2-Methylphenol ND 10 ug/L SW846 8270C 
4-Methylphenol ND 10 ug/L SW846 8270C 
2-Chlorophenol ND 10 ug/L SW846 8270C 
2-Nitrophenol ND 10 ug/L SW846 8270C 
2,4-Dimethylphenol ND 10 ug/L SW84e 8270C 
2,4-Dichlorophenol ND 10 ug/L SW846 8270C 
4-Chloro-3-methylphenol ND 10 ug/L SW846 8270C 
2,4,6-Trichlorophenol ND 10 ug/L SW846 8270C 
2,4,5-Trichlorophenol ND 50 ug/L SW846 8270C 
2,4-Dinitrophenol ND 50 ug/L SW846 8270C 
4-Nitrophenol ND 50 ug/L SW846 8270C 
4,6-Dinitro- ND 50 ug/L SW846 8270C 

2-methylphenol 
^^Aentachlorophenol ND 50 ug/L SW846 8270C 

- PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2 -Fluorophenol 
2,4,6-Tribromophenol 

64 
67 

(21 - 110) 
(1() - 123) 

Calculations are performed before rounding to avoid round-off errors in calculated results 



LABORATORY CONTROL SAMPLE DATA REPORT 

GC/MS Semivolatiles 

Client Lot # — : 
LCS Lot-San^le#: 
Prep Date : 
Prep Batch #...: 
Dilution Factor: 

D0C080146 
D0C080000-354 
03/08/00 
0068354 
1 

Work Order #.. 

Analysis Date. 
Analysis Time. 

D9E1F102-LCS 
D9E1F103-LCSD 
03/24/00 
11:18 

Matrix : WATER 

SPIKE MEASURED PERCENT 
PARAMETER AMOUNT AMOUNT UNITS RECOVERY RPD METHOD 
Phenol 150 114 ug/L 76 SW846 8270C 

150 107 ug/L 71 6.1 SW846 8270C 
2-Chlorophenol 150 114 ug/L 76 SW846 8270C 

150 110 ug/L 73 4.0 SW846 8270C 
4-Chloro-3-methylphenol 150 117 ug/L 78 SW846 8270C 

150 116 ug/L 77 0.93 SH846 8270C 
4-Nitrqphenol 150 113 ug/L 76 SW846 8270C 

150 109 ug/L 72 4.2 SW846 8270C 
Pentachlorophenol 150 98.7 ug/L 66 SW846 8270C 

150 91.4 ug/L 61 7.6 SW846 8270C 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2-Fluorophenol 64 (2i - 110) 

70 (21 - 110) 
2,4,6-Tribromophenol 78 (10 - 123) 

77 (10 - 123) 
Phenol-dS 72 (10 - 110) 

77 (10 - 110) 

NOTE(S): 
Calculations ate performed before rounding to avoid round-off errors in calculated results 
Bold print denotes control parameters 



• 
LABORATORY CONTROL SAMPLE EVALUATION REPORT 

GC/MS Semivolatiles 

Client Lot # : D0C080146 Work Order D9E1F102-LCS Matrix : WATER 
LCS Lot-San^le#: D0C080000 -354 D9E1F103-LCSD 
Prep Date : 03/08/00 AnalvR-iR Date..: 03/24/00 

Prep Batch #...: 0068354 Analysis Time..: 11:18 
Dilution Factor: 1 

PERCENT RECOVERY RPD 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD .... 
Phenol 76 (12 - 110) SW846 8270C 

7i (12 - 110) 6.1 (0-42) SW846 8270C 
2-Chlorophenol 76 (27 - 123) SW846 8270C 

73 (27 - 123) 4.0 (0-40) SW846 8270C 
4-Chloro-3-methylphenol 78 (23 - 97) SW846 8270C 

77 (23 - 97) 0.93 (0-42) SW846 8270C 
4-Nitrophenol 76 (10 - 80) SW846 8270C 

72 (10 - 80) 4.2 (0-50) SH846 8270C 
Pentachlorophenol 66 (9.0- 103) SW846 8270C 

61 (9.0- 103) 7.6 (0-50) SW846 8270C 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
2 - Fluorophenol 64 (21 - 110) 

• 70 (21 - 110) 
2,4,6-Tribromophenol 78 (10 - 123) 

77 (10 - 123) • 
Phenol-d5 72 (10 - 110) 

77 (10 - 110) 

NOTE(S): 
Calculacions are performed before rounding to avoid round-off errors in calculated results 

Bold print denotes control parameters 



MATRIX SPIKE SAMPLE DATA REPORT 

Client Lot #... 
MS Lot-Saiii>le # 
Date Sanpled... 
Prep Date 
Prep Batch #... 
Dilution Factor: 1 

GC/MS Semivolatiles 

D0C080146 
D0C080146-002 
03/07/00 
03/08/00 
0068354 

Work Order #... 

Date Received.. 
Analysis Date.. 
Analysis Time.. 

D9D3A102-MS 
D9D3A103-MSD 
03/08/00 
03/24/00 
13:28 

Matrix : WATER 

SAMPLE SPIKE MEASRD PERCENT 
PARAMETER AMOUNT AMT AMOUNT UNITS RECOVERY RPD METHOD 
Phenol ND 152 79.7 ug/L 52 SW846 8270C 

ND 152 39.1 ug/L 26 p 68 SW846 8270C 
2-Chlorophenol HD 152 79.1 ug/L 52 SW846 8270C 

HD 152 25.9 ug/L 17 a.p 101 SW846 8270C 
4-Chloro-3-methylphenol ND 152 91.4 ug/L 60 SH846 8270C 

ND 152 102 ug/L 68 12 SW846 8270G 
4-Hitrophenol ND 152 84.5 ug/L 56 SW846 8270C 

ND 152 109 ug/L 72 26 SW846 8270C 
Pentachlorophenol ND 152 70.0 ug/L 46 SH846 8270C 

ND 152 91.1 ug/L 60 26 SW846 8270C 

^SURROGATE 
^-Fluorophenol 

2,4,6-Tribromophenol 

Phenol-dS 

PERCENT 
RECOVERY 
47 
8.8 * 
63 
73 
55 
26 

NOTE(S): 

RECOVERY 
LIMITS 
(21 - 110) 
(21 - 110) 
(10 - 123) 
(10 - 123) 
(10 - 110) 
(10 - 110) 

Calculaiions are performed before rounding to avoid round^iff errors in calculated results 
Bold print denotes control parameters 
p Relauve percent difference (RPD) is outside stated control limits 
* Surrogate recovery is outside stated control limits 
a Spiked analyte recovery is outside stated control limits 



Client Lot # 
MS Lot-Sample # 
Date Sanpled... 
Prep Date 
Prep Batch # 
Dilution Factor 

MATRIX SPIKE SAMPLE EVALUATION REPORT 

GC/MS Semivolatiles 

D0C080146 
D0C080146-002 
03/07/00 
03/08/00 
0068354 
1 

Work Order #.. 

Date Received. 
Analysis Date. 
Analysis Time. 

: D9D3A102-MS 
D9D3A103-MSD 
03/08/00 
03/24/00 
13:28 

Matrix : WATER 

PERCENT RECOVERY RPD ' 
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD 
Phenol 52 (12 - 110) SW846 8270C 

26 p (12 - 110) 68 (0-42) SW846 8270C 
2-Chlorophenol 52 (27 - 123) SW846 8270C 

17 a,p (27 - 123) 101 (0-40) SW846 8270C 
4-Chloro-3-methylphenol 60 (23 - 97) SW846 8270C 

68 (23 - 97) 12 (0-42) SW846 8270C 
4-Nitrophenol 56 (10 - 80) SW846 8270C 

72 (10 - 80) 26 (0-50) SW846 8270C 
Pentachlorophenol 46 (9.0- 103) SW846 8270C 

60 (9.0- 103) 26 (0-50) SW846 8270C 

PERCENT RECOVERY 
SURROGATE _ RECOVERY LIMITS 
B-Fluorophenol 47 (21 - 110) 

8.8 * (21 - 110) 
2,4,6 ̂Tribromophenol 63 (10 - 123) 

73 (10 - 123) 
Phenol-dS 55 (10 - 110) 

26 (10 - 110) 

NOTE(S): 
Calculations are performeil before rountimg to avoiiJ round-off errors in calculated results 
Bold print denotes control parameters 

p Relative percent difference (RPD) is outside stated control limits 

• Surrogate recovery is outside stated control limits 

a Spiked analyie recovery is outside stated control limits 



1997 SAMPLING PLAN 
REILLY TAR & CHEMICAL CORP, 

N. P. L SITE 
ST. LOUIS PARK, MINNESOTA 

CITY 

ENSR QES 



October 31, 1996 CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

EINSR Consulting 

and Engineering 

4500 Park Glen Road 

Suite 210 

St. Louis Park, MN 55416 

(612) 924-0117 

FAX (612) 924-0317 

Regional Administrator 
United States Environmental 

Protection Agency, Region 5 
ATTN: Darryl Owens 

Mail Code SR-6J 
77 West Jackson 
Chicago, Illinois 60604 

President 
Reilly Industries, Inc. 
300 N. Meridian St., Suite 1500 
Indianapolis, Indiana 46204-1763 

Director, Solid and Hazardous 
Waste Division 

Minnesota Pollution Control Agency 
ATTN: Site Response Section 
520 Lafayette Road North 
St. Paul, Minnesota 55155 

Re: United States of America, et al. vs. Reilly Tar & Chemical Corporation, et 
al. 
File No. Civ. 4-80-469 
CD-RAP Section 3.3 

Gentlemen: 

In accordance with Section 3.3 of the Remedial Action Plan for the referenced case, the City 
of St. Louis Park hereby submits the 1997 Sampling Plan. 

This year's Sampling Plan incorporates comments received from the Minnesota Pollution 
Control Agency in a letter dated March 4, 1996. 

Any comments regarding this submittal may be directed to this office. 

Sincerely, . j 

William M. Gregg (jf 
Project Leader for the 
City of St. Louis Park 

cc: Mike Rardin 
Scott Anderson 

r;\ensr\l 620-013\I26 

Recycled Poper/Soy-based Inks 
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REILLY TAR AND CHEMICAL CORPORATION 

N.P.L SITE 

ST. LOUIS PARK, MINNESOTA 

SITE MANAGEMENT PLAN 

r\ensr\ie20413\rl3.sinp 



October 1996 

INTRODUCTION 

Ground water in the City of St. Louis Park, Minnesota, has been found to contain poiynuciear 
aromatic hydrocarbons (PAH) and phenolics as a result of activities at a coal-tar distillation and 
wood preserving plant (Site) operated from 1917 to 1972. Numerous previous studies have 
identified PAHs in various aquifers beneath St. Louis Park and adjacent communities. 

The United States Environmental Protection Agency (EPA), the Minnesota Pollution Control 
Agency (MPCA), the Minnesota Department of Health (MDH), the City of St. Louis Park (City), 
and Reilly Industries, Inc. (formerly Rellly Tar & Chemical Corporation - Reilly) have agreed to 
acceptable water quality criteria for PAH. These criteria, as incorporated into a Consent Decree, 
include the following concentration levels: 

Advisory Level Drinking Water Criteria 

Sum of benzo(a)pyrene and dlbenz(a,h) 3.0 ng/l* 5.6 ng/l 
anthracene 

Carcinogenic PAH 15 ng/l 28 ng/l 

Other PAH 175 ng/l 280 ng/l 

* or the lowest concentration that can tie quantified, whichever is greater 

In conjunction with the implementation of remedial measures to limit the spread of PAH and 
phenolics, granular activated carbon (GAC) treatment systems have been installed to treat water 
from City wells (identified - SLP) 4, 10 and 15. Further provisions of a Remedial Action Plan 
(RAP) call for long-term monitoring of the influent and effluent of the GAC treatment systems and 
the major aquifers underlying the region. The general objective of the monitoring program is to 
identify the distribution of PAH and/or phenolics in the ground water. The analj^ical data will 
be used to evaluate water quality by comparing the levels of PAH and/or phenolics found in the 
various samples with historical water quality data and with water quality criteria established in the 
Consent Decree-RAP. The specific objectives of the monitoring program, and therefore, the 
intended end use of the data vary slightly for the different aquifers being monitored in 
accordance with the Consent Decree-RAP. 

The objective of the GAC treatment system monitoring is to assess and evaluate the performance 
of the treatment systems. Analytical results for influent and effluent samples will be compared 
to the drinking water criteria for PAH as established in the Consent Decree-RAP. Based on these 
comparisons, decisions will be made on: 1) system operations (e.g., when the carbon should 
be replaced), and 2) cessation of the treatment systems, if desired, when sufflciently low 
concentrations of PAH in influent samples are demonstrated. 

r\eiisr\ieaiH)13\r13.smp 



October 1996 

The objective of monitoring the four existing Mt. Simon-Hinckley Aquifer municipal drinking water 
weils and any new Mt. Simon-Hinckiey Aquifer municipal drinking water weiis installed within one 
mile of well W23, and analyzing for PAH, is to assure the continued protection of these wells 
from PAH resulting from activities of Reiliy at the Site. The analytical data will be used to make 
comparisons between the levels of PAH found in the Mt. Simon-Hinckley Aquifer, and the 
drinking water criteria established in the Consent Decree-RAP. 

If any new Ironton-Galesville Aquifer drinking water wells are installed within one mile of well W23, 
then those wells will be sampled and analyzed for PAH to meet the objective of assuring 
protection of the wells from PAH resulting from the activities of Reiliy at the Site. The analytical 
data will be used to compare the levels of PAH found in potential Ironton-Galesville Aquifer 
drinking water weils to the drinking water criteria established in the Consent Decree-RAP. 

The objectives of monitoring the many Prairie du Chien-Jordan Aquifer wells, including municipal 
drinking wells, private or industrial wells, and monitoring wells are to: 1) monitor the distribution 
of PAH in the aquifer, thus evaluating the source and gradient control systems, and 2) assure 
the continued protection of drinking water wells from PAH resulting from the activities of Reiliy 
at the Site. The analytical data will be used to compare the levels of PAH in the Prairie du Chien-
Jordan Aquifer to historical PAH data and to various criteria established in the Consent Decree-
RAP (e.g., drinking water criteria for drinking water wells, and a cessation criterion of 10 
micrograms per liter of total PAH for source control well W23). Water level data will be used to 
evaluate ground water flow patterns in the Prairie du Chien-Jordan Aquifer. 

The objectives of monitoring St. Peter Aquifer wells are to: 1) monitor the distribution of PAH 
in the aquifer, thus evaluating a gradient control system installed at W410 in 1990, and 2) assure 
the continued protection of drinking water weils from PAH resulting from the activities of Reiliy 
at the Site. The analytical data will be used to compare the levels of PAH in the St. Peter Aquifer 
to historical PAH data, to drinking water cessation criteria for well W410, and to drinking water 
criteria established in the Consent Decree-RAP. Water level data will be used to evaluate ground 
water pattems in the St. Peter Aquifer. 

The objective of monitoring the Drift-Platteville Aquifer wells is to monitor the distribution of PAH 
and phenolics in the aquifer, thus evaluating the source and gradient control systems. Ground 
water analytical data will be used to compare levels of PAH and phenolics in the Drift-Plattevilie 
Aquifer with historical water quality data for the aquifer and with various criteria established in the 
Consent Decree-RAP for PAH and phenolics. Water level data will be used to evaluate ground 
water flow pattems in the Drift-Platteville Aquifer. 

The Site Management Plan (Plan) outlines the scope of work to be performed in order to monitor 
the ground water in the St. Louis Park, Minnesota, area in accordance with the Consent Deaee-
RAP related to the Reiliy N.P.L Site. Included in this Plan are: 1) the identity of wells to be 
monitored, 2) the schedule for ground water monitoring, and 3) a description of the procedures 
that will be used for sample collection, water level measurement, sample handling, sample 
analysis, and reporting. Although a GAC treatment system has been constructed to treat water 
from wells W23, W105, and the Drift-Platteville Aquifer source control wells prior to its discharge 
to surface water receivers, monitoring of the effluent is not within the scope of work to be 
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performed under this Plan, as the activity is not embodied in the Consent Decree-RAP. Simiiariy, 
a GAG treatment system has been constructed to treat water from weii SLP4 prior to discharge 
to the municipal water supply system; however, monitoring of the effluent is not within the scope 
of work to be performed under this Plan, as the activity is not embodied in the Consent Decree-
RAP. 

The time period covered by this Plan is from January 1,1997, or the date of its acceptance and 
approval by the Agencies whichever is later, to December 31, 1997. The next subsequent 
Sampling Plan (RAP Section 3.3) will be submitted by October 31, 1997 covering the 1998 
calendar year. 

This Plan incorporates the requirements of RAP Sections 3.2,3.3,4.3,5.1,7.3,8.1.3,9.1.3,9.2.3, 
9.3.3, and 9.6. Some of the monitoring required under these RAP Sections has already taken 
place in accordance with previous Sampling Plans. 
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MONITORING SCHEDULE 

The monitoring schedule outlined in this Plan indicates the starting criteria and the frequencies 
of monitoring as outlined in the RAP to determine when the GAG treatment system and weiis are 
monitored (Tables 1 and 2). in general, the monitoring schedule will allow economies of scale 
in the field and in the laboratory by grouping the various monitoring events described by the RAP 
as much as possible. Samples will be collected within the time periods indicated on Tables 1 
and 2, and all parties will be given at least 48 hours notice in advance of routine sampling. 

Tables 1 and 2 summarize the GAG system/ground water monitoring schedule for the period 
through December 1997, and represent the minimum monitoring program that is likely to occur 
during the year. However, additional monitoring will take place if treated w^er from the GAG 
treatment system or ground water from active municipal drinking water wells exceeds the 
drinking water criteria established in the Gonsent Decree-RAP. This additional monitoring is 
described in Sections 4 and 12 of the RAP, and are reproduced in Appendix A of this Plan. 

The duration of field sampling events will depend on the number and type of wells to be 
monitored. For estimating purposes. Drift and Piatteville Aquifer monitoring wells typically are 
monitored at a rate of five to 10 wells per day, St. Peter Aquifer monitoring weiis typically are 
monitored at a rate of five wells per day, and Prairie du Ghien Aquifer monitoring wells typically 
require two to four hours or more per well to monitor. 
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TABLE 1 

Sampling Plan GAC Treatment System Monitoring Schedule" 

RAP Section Sampling Points Start of Monitoring 
Sampling Fraquency 

Anafyaea^ 

4.3.1 (O Treated water 
(TRIO) 

Date of plan 
approval 

Quarterly PAH(ppt)» 

4.3.3(D) Feed water (FEED) Date of plan 
approval 

Annually PAH(ppt) 

4.3.4 Treated water Date of plan 
approval 

Annually Extended PAH(ppt) 

4.3.4 Treated or Feed 
water 

Date of plan 
approval 

Annually Acid fraction 
compounds in EPA 
Test Metfiod 625 

VMS Bdwdaiedaes not Include ceftain continganciea <e^. •Mceedmoe inanttarfng) and, ttieretom, rapiBMnts tha 
mlnimuni pragram that Is nkeiy la occur benmati the4«e IM*Plan Issppmmd ondOeoember Si, 1S96. Sedkins 4 
and 12 of tin RAP outline Oie additional manBoiIng mat will tae conducted If PAH criteila are exceeded. Tne flisi 
MHiipw snii IIS 60IIWWII aunitB ino IWIHIU inaiGnBO ny im QiiMiiiiinng iRHiuoncj nniowing ino oaEB-cii IIIB nwi m 
nionlli8lng.The locaHon of the QAC tieahnerti eystem la eliown In nguie 1. 

USIS Of paranietera and mettioda lor analysis Of PAH, extended PAH, and add traction oompounda In 0A Test Method 
625 aie provided In the QAPP. Held blanks will twcallecledand snalyzad ale frequency of one every ten aamptesor 
fewer. Treated waterwm be duplicated alaiate Of IdOpeieent Feed water dupOe^ samples wiU be collected and 
analysed at a frequency of one per ten samples. 

pp! a parte pertrillian. This dgnlties analysis using selected Ion monKoiIng gas chranuMography mass spedromelry. 
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TABLE 2 

Sampling Plan Ground Water Monitoring Schedule' 

Source of Water RAP Section Sampling'' Polnta Start of Monitoring Sampling Frequency Analyaea" 

Mt. Simon-Hinckley Aquifer 5.1 SLP11. SLP12, SLP13. SLP 17 Date of plan approval Annually PAHfppt)" Mt. Simon-Hinckley Aquifer 

5.3.2 New municipal weiis within one mile 
of weii W23 

At the time of 
installation 

Annually PAH(ppt) 

ironton-Galesviiie Aquifer 6.2.1 New municipal weiis within one mile 
of weii W23 

At the time of 
installation 

Annually PAH(ppt) 

Prairie du Chien-Jordan 
Aquifer 

7.3(A) SLP4 Start of pumping Semi-annually PAH(ppt) 
phenolics 

Prairie du Chien-Jordan 
Aquifer 

7.3(B) W23 Date of plan approval Semi-annually PAH(ppb)'' 

Prairie du Chien-Jordan 
Aquifer 

7.3(C) SLP6, SLP7 or SLPS Date of plan approval Annually PAH(ppt) 

Prairie du Chien-Jordan 
Aquifer 

7.3(D) W405 or W406'. H3. SLP10 or SLP15. 
SLP14, SLP18, W402 W403, W119 

Date of plan approval Annually PAH(ppt) 

Prairie du Chien-Jordan 
Aquifer 

7.3(E) SLP5, H8, E3, MTK8, W2g, W40. W70 Date of plan approval Annually PAH(ppt) 

Prairie du Chien-Jordan 
Aquifer 

7.3(F)" W32. SLP8, SLP10, E4 Date of plan approval Semi-annually No chemical 
analyses^ 

Prairie du Chien-Jordan 
Aquifer 

7.4.1" W48. W401, E2. E7. E13, E15 Date of plan approval Semi-annually PAH(ppt) 

St. Peter Aquifer 8.1.3' SLP3, W24, W33, W122, W12g, W133, 
W408, W40g, W410, W411, W412, 
P118 

Date of plan approval Semi-annually PAH(ppt) 
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TABLE 2 

Sampling Plan Ground Water Monitoring Schedule' 

Source of Water RAP Section Sampling'^ Pointe Start of Monitoring Sampling Frequency Analyses'' 

Drift-Plattevllle Aquifer 9.1.3 and 9.2.3 W420, W421, W422, W439 Date of plan approval Quarterly PAH(ppb) and 
total phenols 

9.5 W1. WIS. W19. W20. W22, W27. 
WIOI, W120. W121, W124, W130, 
W131, W143, W424, W426, W428, 
W431, W432, W433, W434, W440' 

Date of plan approval Semi-annually PAH{ppt) 
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TABLE 2 

Sampling Plan Ground Water Monitoring Schedule' 

Source of Water RAP Section Sampling'* Points Start of Monitoring Sampling Frequency Analyses" 

taring) an4, Iheretore, raprManisltianilnlmuin (iregnin mat la llkaly to occur balwean the dale thla TfiiB Bchsdulo doM not inPliMl0 cpftBin ppniinflpnplps (o«o« pxcooQiincp 
ran la a|)0nMad and DaCambat »1.1998. eocllon 12 of ma RAF oUtllnaa ma addltlMal aamiMnd that will ba condudad If ma drtrtMng Water Ciltarta ata axcaadod In aamples 
lioffl walar aupply walla. Tha fIroi aamplea will ba colfaetad during tha pailod Indloalad by tha manborrng fioquancy fbltowtng tha data ol the atari at mantlarlng. Flatd blantca 
will ba callaetad at a fraquaney of ana tor avary tan aamplaa or fawar, and ana duplicate aampla will ba collactad for avary tan aaniplaa. 

Sampling polnta am located on me maps shown In Figures 1 through S. Letter preftxes to wan codas are denned as follows: 

W Mnch monitoring wair 
aalAmuaaoaaadaam p monifpnita piMonwiwr 

SIP SL IJOUIB Parte aupply wall 
E EdtnaauFplywall 
H Mopklna supply wall 
MtfC Mtnnatonlm aupply welt 

Uataof paramataraand daaedptiona of Iha malhods for analyaia of PAH, pbenollca, and aapandad anaiysaa are provided in me OAPP,^ water levaia will ba measured each time 
aamplaa are coltected for analyBBB, except for those walla which prove to be Inaccessible for such meaauremsnts. 

ppt a parts per trillion. Thli signifies anaiyala using selaoled Ion monitoring gas ehromatography mass apacttometry. 

ppb a parts par billion. Thla a^nlllas anaiyala by ma Hon-Crfleria Method. II analytical rsaulta tor Individual walla am balowTO mierogmms per liter (20 ppb) ualngmia 
method, then Ihe UmLaval tmaihOd win ba uaed oh subaaquant mortltormg raUnds. 

W405»AfflartcanHar utual, W406 a Mlnlkahda QoH Couma. 

Water lavata will be maaaunad aaml-annually at me«e walla. except tor thoaa welta which prove to ba Incceasclbla for auch meaaummantc. 

in aecoidanea wim the dmdlant Controf Modlllcatlon System, mass wens am now aamplad aemt-annually aa oppoaod to annually. 

Sectloo 9.1.2 of the Conccrtt DaCraa-IWP orlglnany apacitled Si. Peter Aquifer monitoring tequlmmenla. Monitoring raqulmmenls for 1994, and aubsaquam yearn am now 
apacinad m tha St. Patar Aquifer Record ol Decision (ROD). 

These want were requested to be sampled semk^nnually In accordance wtth the ROD for ma Northern Area of the ptatfevtlla Aquifer. However, three of the walls, W420, W421, 
and W422, am required to ba aamplad quartsrty par Saellon 9.1.3 and 9.2.3 and will conlfnua to ba sampled quarterly and SLP3 Is almady rsqulred to ba sampled semi-annually 
per SaclloR 8.1 J and wtll continue ta ba camplbd twice per year 
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GROUND WATER SAMPUNG PROCEDURES 

An important distinction is made between the sampiing procedures for active pumping weiis (e.g. 
municipal wells) and for non-pumping monitoring weiis. Active pumping wells are used on a 
regular basis, have dedicated pumps and associated plumbing, and have sample taps for 
collecting samples. Non-pumping monitoring weiis may be new, or may have not been pumped 
for several years, and most require pumping and associated equipment for sampiing. Another 
distinction is that the active pumping weiis are typically located inside buildings whereas non-
pumping monitoring wells are not. 

With these considerations in mind, this Plan has been developed so that the ground water 
monitoring program in each aquifer meets the requirements and intent of the RAP. Ground water 
monitoring will be conducted In accordance with the procedures given in the Quality Assurance 
Project Plan (QAPP), and with Minnesota Pollution Control Agency guidelines entitled 
'Development of Sampling Plans, Protocols and Reports', January 1995. 

Water Level Measurements 

Water level measurements will be made using electric tapes or weighted steel tapes. Water level 
measurements using steel tapes will be made by suspending a known length of tape In the well 
so that the bottom end of the tape Is below the water level. The lower portion of tape will be 
coated with blue chalk that exhibits a notioeabie color change when wetted. The water level 
measurement will be obtained by subtracting the length of wetted tape from the total length of 
tape suspended below the measuring point of each weii. 

Using the eiectric tape, the probe at the end of the tape wiil be lowered slowly In the well until 
contact with the water is made. Because of surface tension, readings of the water level made 
when the probe enters the water will differ from readings made when the probe leaves the water, 
thus breaking surface tension. To standardize these measurements, the second reading will 
always be used (i.e. the reading made when the probe leaves the water). 

Water level measurement made for the purpose of defining ground water flow patterns in a 
particular aquifer may be performed independently from ground water sampling, as a discrete 
event so as not to last more than two days. The wells will be revisited for sampling, and 
measurements to determine the voiume of water in the well will be made at that time. 

Sample Collection at Active Pumping Weiis 

At active pumping weiis, the sampling team will first determine that the weiis have actualiy been 
pumping during the period preceding sampling. This information may be derived from 
inspecting flow recorders or from interviewing knowledgeabie persons regarding the weiis (water 
department employees, well owners, etc.). The information will be documented In the field notes 
of the sampling team. 
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Water level measurements will then be made, if practical. The normal operation of the well will 
not be interrupted for the purpose of measuring water levels. An electric tape will be used to 
measure water levels in pumping wells. Sampling will proceed by filling the required containers 
with water from the sampling tap as near to the well head as possible, and before any holding 
tanks or treatment is encountered. The only exception to this is the GAG treatment system 
monitoring under RAP Section 4.3 which includes treated water monitoring. 

If it cannot be determined that a well has been pumping at some time during the 24 hour period 
preceding sampling, or if it is known the well was not pumping, then the well shall be purged 
until field measurements of temperature, pH, and specific conductance have stabilized after at 
least three well volumes have been removed from the well. These measurements, water levels, 
and the amount of water pumped will be recorded in the field notes. 

Sample Collection at Monitorinq Weils and Piezometers 

Because unanticipated or changed conditions may cause difficulty in the purging and sampling 
of the monitoring wells and piezometers, flexibility in the approach to sample retrieval is 
necessary. This Plan proposes that the sampling team be given latitude in the selection of 
purge/sample equipment and procedures necessary to compete the monitoring task. 

Table 2 specifies the monitoring of Prairie du Chien-Jordan Aquifer monitor well W70 which is 
equipped with an operable dedicated submersible pump. Well purging and sample retrieval 
tasks will be completed with the aid of the pump in conformance with parameter monitoring 
established herein. 

Monitoring wells and piezometers not equipped with dedicated submersible pumps will be 
purged using a non-dedicated submersible pump, suction pump or bailer. During the purging 
of each well, temperature, pH, and specific conductance of the purge water will be monitored 
using a Hydrolab water quality monitor (or equivalent). Readings will be taken once per well 
volume. Stabili^tion of these readings will indicate that purging is complete and sampling may 
commence. Upon completion of well purging, sampies will be collected from each well using 
a stainless steel or teflon bailer and a new length of nylon or polyester rope. 

Samples will be collected by filling each of the appropriate sample containers in rapid 
succession, without pre-rinsing the containers with sample. The bottle will be held under the 
sample stream without allowing the mouth of the bottle to come in contact with the bailer and 
filled completely, and the cap securely tightened. All sample labels will be checked for 
completeness, sample custody forms completed and a description of the sampling event 
recorded in the field notebook. 

The discharge from purging monitoring wells will be handled in accordance with the Contingency 
Plan (Appendix 8). In general. If a visible sheen can be seen on the water surface, the discharge 
will be routed to the sanitary sewer. Othenvise, the storm sewer or surface water discharge will 
be used. Non-dedicated ground water sampling or monitoring equipment that comes in contact 
with the ground water will be decontaminated between uses, as described in the QAPP. 
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ANALYTICAL PROGRAM 

Tables 1 and 2 show the ground water monitoring summary as prescribed in the RAP. indicated 
on the tables are the analyses required. Details of ail analytical methodology can be found in 
the OAPP and its appendices. All analyses will be performed at Quanterra Incorporated's 
Anrada, Colorado, analytic facility. Quanterra has agreed to provide a turnaround time of 30 
wotldng days from the receipt of samples to the submittal of analytical reports. The laboratory 
will notify the City if it cannot meet this turnaround time. 

Ground water monitoring will include two methods of PAH analyses depending upon the 
anticipated PAH concentration levels. Low-Level (nanograms per liter or part per trillion) PAH 
analyses will be performed utilizing selected ion monitoring (SIM) gas chromatography mass 
spectrometry (GC/MS). This method will be used to analyze samples from drinking water weiis 
and from other wells for which the RAP requires drinking water criteria to be enforced (e.g. St. 
Peter Aquifer monitoring wells). This method is designed to analyze samples containing up to 
600 nanograms per liter of an individual PAH. With dilution of the sample extract, the effective 
range of the method can be extended into the microgram per liter range. Specific details of this 
methodology can be found in Appendix B of the OAPP. 

Non-criteria level (micrograms per liter or part per billion) PAH analyses, using the Scanning 
GC/MS Method, will be performed on samples from wells that have historically contained 
elevated PAH concentrations (e.g. part per million levels in well W23), and on weiis that are not 
subject to the RAP's requirements for meeting drinking water criteria (e.g. Drlft-Platteviile Aquifer 
monitoring weiis). 

Two methods are required for PAH analyses because the Low-Level part per trillion SIM method 
is not appropriate for samples containing more than approximately 20 micrograms per liter of 
total PAH. Analysis of samples containing total PAH concentrations over 20 micrograms per 
liter, if performed with the Low-Level method, requires multiple dilutions and increases the risk 
of cross-contamination of the samples. This decreases the reliability of the data. Not only will 
multiple dilutions increase the variability of measurements, but criticaj quality control information 
(e.g., surrogate recoveries) is lost. Therefore, for samples containing greater than 20 
micrograms per liter of total PAH, the analytical method that will be used is Scanning GC/MS 
Method as described in the OAPP. 

The Scanning GC/MS Method analysis will be performed on 1-liter samples, and will have 
detection limits of 10 micrograms per liter. For weiis that are tested with this Non-Criteria 
method, if the analytical results of historical monitoring indicate total PAH concentrations less 
than 20 micrograms per liter, the Low-Level method will be used to analyze samples in 1994. 
This procedure will allow an evaluation of long-term PAH concentrations around the fringe PAH 
contamination in the Drift-Platteviile Aquifer. 

Depending on the circumstances and the actual PAH level, previous analytical results using the 
Low-Level that exceed 20,000 nanograms per liter of total PAH will Indicate a switch to the 
Scanning GC/MS Method for 1994 sampling rounds. 
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REPORTING 

The analytical reporting requirements of the Consent Decree and RAP are identified in Part K of 
the Consent Decree, and Sections 3.4, 4.3.5, 12.1.1, and 12.1.2 of the RAP. Park K requires 
Reilly to submit an annual progress report on March 15,1994. This report will contain analytical 
reports as specified in Section 5.0 of the QAPP for this Plan, all water level measurements and 
chemical analyses that have not been presented in previous reports, and interpretive maps and 
tables, as specified in RAP Section 3.4(B) and (C). Also, the effectiveness of the source and 
gradient controi well systems in the Drift-Platteville and St. Peter Aquifers will be discussed In the 
annual report. 

The reporting requirement for each aquifer, and for the GAC treatment system, are described 
below. 

GAC Treatment System 

RAP Section 4.3.5 requires the City to submit an annual report that presents the results of all 
monitoring of the GAC treatment system. Analytical results for wellhead water, feed water, and 
treated water will be included in this report. The report will also describe briefly the operating 
performance of the GAC treatment system during the previous calendar year. The GAC 
treatment system annual reports are due each March 15. 

Mt. Simon-Hincklev Aquifer 

The monitoring data for the Mt. Simon-Hinckley Aquifer will be included in the annual report. In 
addition to the results of all water level measurements and chemical analyses, the report will 
contain a map showing each well sampled with the concentrations of Other PAH, Carcinogenic 
PAH, and the sum of benzo(a)pyrene and dibenz(a,h) anthracene labelled by the location of each 
well in accordance with RAP Section 3.4(C). Since the Mt. Simon-Hinckley Aquifer wells are 
monitored on an annual basis, there will be only one sampling event to report. 

ironton-Galesville Aouifer 

The monitoring data for the Ironton-Galesville Aquifer will be included In the Annual Report, if any 
new Ironton-Galesville Aquifer drinking water wells are installed within one mile of well W23. 

Prairie du Chien-Jordan Aouifer 

The monitoring data for the Prairie du Chien-Jordan Aquifer wili be included In the annual report. 
The results of all water level measurements and chemical analyses will be included. For each 
of the water level measuring periods, a water level contour map will be prepared with elevations 
labelled at each well. For each sampling event, a map showing each well sampled with the 
concentrations of Other PAH, Carcinogenic PAH, and the sum of benzo(a)pyrene and 
dibenz(a,h) anthracene labelled by the location of each well will be prepared in accordance with 
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RAP Section 3.4(C), and a map of the area Indicating the extent of PAH above drinking water 
criteria shall be provided. 

St. Peter Aquifer 

The monitoring data for the St. Peter Aquifer will be included in the annual report. The results 
of chemical analyses will be reported and a map showing each well sampled with the 
concentrations of Other PAH, Carcinogenic PAH, and the sum of benzo(a)pyrene and 
dibenz(a,h) anthracene labelled by the location of each well will be prepared in accordance with 
RAP Section 3.4(C). Likewise, the results of water level measurements will be provided and a 
water level contour map will be prepared with elevations labelled at each well in accordance with 
RAP Section 3.4(B). In addition, a map of the area indicating the extent of PAH above drinking 
water criteria shall be provided. 

PriftTPIattevilie Aquifer 

The monitoring data for the Drift-Platteville Aquifer including the results of all water level 
measurements and chemical analyses, will be presented in the Annual Progress Report. A map 
showing each well sampled with the concentrations of Other PAH, Carcinogenic PAH, and the 
sum of benzo(a)pyrene and dibenz(a,h) anthracene labelled by the location of each well, and a 
map with phenolics concentrations labelled by the location of each well will be prepared in 
accordance with RAP Section 3.4. The Drift-Platteville Aquifer monitoring data will be included 
in the annual report to support a discussion of the results with respect to the effectiveness Of the 
source and gradient control well systems. 
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APPENDIX A 

ADDITIONAL MONITORING REQUIREMENTS 



Level or Drinking Mater Criterion is exceeded 

during the first year of operation of the systea, 

Reilly shall immediately notify the Regional 

Administrator, the Director, and the 

Commissioner, and shall undertake such additional 

Monitoring as is required by Section 4.3.2. 

(D) Routine Monitoring after two carbon changes shall 

be quarterly, unless the Regional Administrator, 

the Director, and the Commissioner determine that 

the observed service life of the carbon is too 

short to permit this frequency, in which case the 

Regional Administrator, the Director and the 

Commissioner shall notify Reilly of the required 

Monitoring frequency in accordance with Part G or 

H of the Consent Decree. 

4.3.2. Carbon Replacement Monitoring 

(A) If the analytical results from any treated water 

sample obtained pursuant to Section 4.3.1. exceed 

the Drinking Hater Criterion for Other PAH or 

exceed the Advisory Level for either Carcinogenic 

PAH or the sum of benzo(a)pyrene and 

dibenz(a,h)anthracene, then Reilly shall collect 

two additional treated water samples at least 2 

Days apart within one week of receiving the 

results of the ezceedance sample. If the 

-19-



analytical results from either one or both of tne 

two additional samples also exceed the Drinkinc 

Water Criterion for Other PAK or the Advisory 

Level for either Carcinogenic PAH or the sum of 

benzo(a)pyrene and dibenz(a,h]anthracene« and 

neither of the conditions specified in (C)(1) and 

(2) below are met, then the carbon shall be 

replaced within 21 Days of receiving the 

additional sample results. 

(B) If the analytical results from any treated water 

sample obtained pursuant to Section 4.3.1. exceed 

the Advisory Level for Other PAH, then Monitoring 

of treated water shall be conducted immediately 

according to Section 12.1. If the results of any 

two samples required by Section 12.1. exceed the 

Drinking Water Criterion for Other PAH, and 

neither of the conditions specified in (C)(1) and 

(2) below are met, then the carbon shall be 

replaced within 21 Days of receiving the 

additional sample results. 

(C) If any analytical result from the additional 

samples taken as required by (A) or (B) above 

exceeds the-Drinking Water Criterion for Other 

PAH, or the Advisory Level for either 

Carcinogenic PAH or the sum of benzo(a)pyrene and 

dibenz(a,h}anthracene during either 

-20-



(1) witijiij one year afcsr the carncn creauuenc 

system is placed intc service or 

(2) within one year after tne first carcon 

change if carbon was chanced in the first 

year of operation of the carbon treatment 

system, 

then Reilly shall conduct the Monitoring program 

specified in Section 4.6. Reilly shall report 

the results of the Section 4.6. Monitoring 

program to the Regional Administrator, the 

Director and the Commissioner within 7 Days of 

receiving the analytical data. If the treated 

water from the carbon treatment system is 

determined pursuant to Section 4.6. to exceed the 

Drinking Hater Criterion for Other PAH or the 

Advisory Levels for Carcinogenic PAH or the sum 

of benzo(a}pyrene and dibenz(a,h}anthracene, then 

Reilly shall replace the carbon within 14 Days of 

making this determination. If the treated water 

is determined pursuant to Section 4.6. to meet 

the Drinking Hater Criterion for Other PAH and 

the Advisory Levels for Carcinogenic PAH and the 

sum of benzo{a)pyrene and dibenz(a,h)anthracene, 

then normal GAG system operation and Monitoring 

in accordance with Sections 4.3.1.(8] and 
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(C) After the first nonth of cperacion. Monitorino of 

feed water shall be performed quarterly until the 

carbon has been cnanged twice. If the Regional. 

Administrator, the Director and the Commissioner 

determine pursuant to Section 4.3.1.(3) that the 

GAG system is not operating properly, Reilly may, 

upon receipt of such determination, be required 

to resume biweekly Monitoring of feed water. 

(D) After two carbon changes in the GAG system, feed 

water shall be Monitored annually. 

4.3.4. Extended Monitoring 

Treated water from the GAG system shall be sampled and 

analyzed annually for the extended list of PAH in Fart A.2. of 

Appendix A, using gas chromatography/mass spectroscopy (GC/MS), 

or other methods approved by the Regional Administrator and the 

Director. During this extended analysis, any compounds listed 

in Part A.2. of Appendix A, or any other compounds which are 

detected with significant peak heights that are not routinely 

Monitored, shall be identified and, if possible, quantified, 

usi'hg a mass spectral library which contains extensive spectra 

of PAH compounds, such as the National Bureau of Standards mass 

spectral library. Reilly shall analyze a sample of treated or 

feed water once a year for the acid fraction compounds 

determined by EPA Test Method 62S or by other methods approved 

by the Regional Administrator and the Director. 
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CONTINGENT ACTIONS FOR MUNICIPAL 
DRINKING WATER SUPPLY WELLS 

12-1. Contingent Monitorinc 

12.1.1. Exceedance o£ Advisocy Levels 

If the analytical result of any sample taken from an 

active municipal drinking water well under the Monitoring 

requirements of Sections 3., 4.3., 5.1., 6.2.1., 7.3., or 6.4. 

above exceeds an Advisory Level, Reilly shall take another 

sample within seven Days of receiving the analytical results 

and analyze this sample. If the results of the second sample 

ace below all of the Advisory Levels, a third sample shall be 

taken by Reilly within seven Days of receiving the results of 

the second sample. If the third sample is below all of the 

Advisory Levels, Monitoring of the affected well shall revert 

to its normal schedule. If the analytical result of the second 

or third sample exceeds an Advisory Level but is less than all. 

Drinking Water Criteria, the Regional Administrator, the 

Director, and the Commissioner shall be notified by Reilly 

immediately and subsequent samples shall be taken by Reilly 

monthly until such time as either: 

(A) three consecutive samples yield results less than 

all of the Advisocy Levels, in which case the 

sampling interval shall revert to the level 

specified for the affected well in Sections 3., 

4.3., 5.1., 6.2.1., 7.3., or 8.4. above; or 
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(B) a sample yields results greater than a Drinking 

Water Criterion, in which case the requirements 

of Section 12.1,2., below, apply. 

12,1.2. Exceedance of Drinking Water Criteria 

(A) If the analytical result of any sample taken from 

an active municipal drinking water well pursuant 

to Section 12.1.1 exceeds the Drinking Hater 

Criterion for Carcinogenic PAH, the sum of 

benzc(a)pyrene and dibenz(a,h}anchracene, or 

Other PAH, the Regional Administrator, the 

Director and the Commissioner shall be 

immediately notified by Reilly, and another 

sample shall be taken by Reilly within three Days 

of receiving the results of the first sample and 

analyzed. If the analytical result of the second 

sample is less than all of the Drinking Hater 

Criteria but greater than any Advisory Level, a 

third sample shall be taken by Reilly within 

seven Days of receiving the results of the second 

sample and analyzed. If the results of this • 

third sample are less than all of the Drinking 

Water Criteria, but greater than any Advisory 

Level, Reilly shall comply with the monthly 

sampling frequency specified in Section 12.1.1. 

above. 
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(B) If the analytical result of the second or third 

sample taken pursuant to Section 12.1.2.(A) above 

is greater than the Drinking Water Criterion for 

Carcinogenic PAH, the sum of benzo(a)pyrene and 

dibenz(a,h)anthracene, or Other PAH, Reilly shall 

Monitor the well weekly until such tine as 

either: (1) three consecutive samples yield 

results below all of the Drinking Water Criteria, 

in which case Monitoring of the well shall revert 

to the normal schedule (including Advisory Level 

Monitoring as specified by Section 12.1.1. above 

if applicable); or, (2) three consecutive samples 

yield results above any Drinking Water Criterion, 

in which case Reilly shall immediately notify the 

Regional Administrator, the Director and the 

Commissioner. The Commissioner may then require 

the affected well to be taken out of service, in 

which case Reilly shall undertake the contingent 

actions specified in Section 12.2. below. 

12.1.3. Analytical Turn-around Time 

All Monitoring conducted pursuant to Section 12.1. 

shall be on a 21-Day turn-around time basis in accordance with 

Section 2.8. 
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APPENDIX B 

CONTINGENCY PLAN 



Contingent Actions for Contaminated Water 

It is possible that groundwater contaminated with coal tar materials will be 
encountered during the sample retrieval operations. Groundwater generated 
during sample retrieval operations will be classified as contaminated if the 
%<ater exhibits a discernible oil sheen or oil phase. Contaminated water will 
be pumped to the sanitary sewer if it contains less than ten percent organic 
material. Estimates of flow rate, disposal volume and water quality will be 
established and the Metropolitan Waste Control Commission (NWCC) will be 
Informed before the discharge to the sanitary sewer if the estimated flow 
exceeds 150 gallons per workday from any Individual site. Contaminated liquids 
containing more than ten percent organic material or failing to receive MWCC 
approval for discharge will be disposed of in accordance with all applicable 
local, state and federal rules and regulations and Part T of the Consent 
Decree. Uncontamlnated water will be disposed of In the storm sewer or by 
other means acceptable to the City of St. Louis Park. 

The City will be responsible for keeping the Environmental Protection Agency, 
Minnesota Pollution Control Agency and Rellly Tar & Chemical Corporation 
Informed of all significant actions involving the generation of contaminated 
groundwater. All actions, decisions and communications by the City, 
Environmental Protection Agency, Minnesota Pollution Control Agency, and Reilly 
In dealing with contaminated soils will be In accordance with and subject to 
the provisions of Parts I, J, and 0 of the Consent Decree In the Reilly 
settlement. 
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3.0 PROJECT DESCRIPTION 

3.1 Background 

Ground water in the City of St. Louis Park (City), Minnesota, has been found to contain 
polynuclear aromatic hydrocarbons (PAH) and phenollcs as a result of activities at a coal-tar 
distillation and wood preserving plant (Site) operated from 1917 to 1972. Numerous previous 
studies have Identified PAHs In various aquifers beneath St. Louis Park and adjacent 
communities. Accordingly, the site of the plant operations was placed on the National Priorities 
List and the federal and state governments sought remediation of environmental contamination 
via United States District Court Case No. Civil 4-80-469. A more detailed explanation of site 
background is contained on Pages 3 through 9 of the Consent Decree. The City's consulting 
company is ENSR. ENSR works with the City to address Issues concerning the Consent Decree 
- Remedial Action Plan (CD-RAP) which Includes work plan development and Implementation for 
various tasks, ground water sampling, and compliance to the CD-RAP. 

A summary of the aquifers which underlie the former wood presen/ing plant site, their 
approximate location below the surface level, the general use of the aquifers, and the relative 
maximum historical PAH and phenollcs concentrations measured In each unit (as Indicated by 
historical records and the federal govemment's Record of Decision in Case No. Civil 4-80-469) 
are as follows: 

Aqidfor 

Drift-Platteville 

St Peter 

Praine du Chlen-Jordan 

Ironton-Galesville 

Mt. SImon-Hinckley 

Approximate 
Depth (ft) 

0-90 

90-200 

250-500 

700 - 750 

800-1100 

Approximate Upper Concentration of 

Use 

Private/Industrial/Monitor 
wells 

Municipal/Private drinking 
water wells 

Municipal drinking water 
wells 

Industrial 

Municipal drinking water 
wells 

TotaiPAHS 

1000 ng/t off site 

10 ng/t off site 

10 itg/t off site 

1.4/ig/£ on site 

16 ng/t off site 

Phenollcs 

10,000 ng/t off 
site 

16 ng/t off site 

10 ng/t off site 

5 ng/t off site 

Not detected 
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More extensive information relative to the identified level of PAHs in the various aquifers is 
provided in the following reports: 

• Annual Monitoring Reports for 1988 through 1995 

• St. Peter Aquifer Remedial investigation Report (March 30, 1989) 

• Drift-Plattevilie Aquifer (Northern Area) Remedial investigation Report (March 30. 
1989) 

The United States Environmental Protection Agency (EPA), the Minnesota Pollution Control 
Authority (MPCA), the Minnesota Department of Health (MDH), the City, and Reiliy industries. 
Inc. (formerly Reiliy Tar & Chemical Corporation - Reiliy) have agreed to acceptable water quality 
criteria for PAH. These criteria, as incorporated into the CD- RAP, in the case referenced above, 
include the following concentration levels: 

Advisory Levol Drinking Water Criteria 

Sum of benzo(a)pyrene and dit3enz(a,h)anthracene 3.0 ng/e* 5.6 ng/£ 

Carcinogenic PAH 15 ng/t 28 ng/t 

Other PAH 175 ng/« 280 ng/t 

* or me lowest concentnUarr Vud can be quantHiecl, whichever is gtaatsr 

Table 3-1 lists the nominal reporting limits for the target compounds listed in the CD-RAP. 
Currently, only Quanterra Environmental Services (QES) has conducted iaboratory analyses of 
ground water samples. 

In conjunction with the impiementation of remedial measures to limit the spread of contaminants, 
a granular activated carbon (GAC) treatment system has been installed to treat water from City 
wells (identified - SLP) 10 and 15. Further provisions of the RAP call for long-term monitoring 
of the influent and effluent of the GAC treatment system and the major aquifers underlying the 
region. The general objective of the monitoring program is to identify the distribution of PAH 
and/or phenoiics in the ground water and compare the analytical data with water quality criteria 
established in the CD-RAP. Currentiy, both the City and ENSR are collecting the ground water 
samples. Typically, the City collects water samples from pumping welis (i.e. City owned welis) 
and ENSR collects water samples from non-pumping wells (i.e. monitoring wells). The specific 
objectives of the sampling and analysis program, and therefore, the intended end use of the data 
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TABLE 3-1 

Table of Reporting Limits for Tested Parameters 

Reporting Limit ng/L Reporting Limit ug/L 
CAS Numtwr Compound (PPTI (PPB) 

271-ess 2,6Benzofuran 5.1 10 

496-11-7 2,6Dihydroindene 5.0 10 

95-1SS IH-lndene 0.8 10 

91-20^ Naphthalene 6.5 10 

4565-32-6 Benzo(b)thiophene 0.8 10 

91-22-5 Quinoline 6.9 10 

120-72-9 IH-indoie 2.5 10 

91-57-6 2-Methyinaphthalene 3.9 10 

90-12-0 1 -Methylnaphthalene 2.8 10 

92-52-4 Biphenyi 4.3 10 

208-g&8 Acenaphthylene 1.4 10 

83^-8 Acenaphthene 16 10 

132-648 Dii3enzofuran 1.0 10 

86-73-7 Fluorene 1.0 10 

132-65^ Dibenzothiophene 1.1 10 

8581-8 Phenanthrene 1.3 10 

120-12-7 Anthracene 2.7 10 

268846 Aaidine 6.1 10 

86-746 Carbazole 1.9 10 

206446 Fluoranthene 3.1 10 

128686 Pyrene 1.4 10 

56553 Benzo(a)anthrac8ne 2.5 10 

218618 Chrysene 2.8 10 
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TABLE a-1 

Table of Reporting Limits for Tested Parameters 

Reporting Limit ng/L Reporting Limit ug/L 
CAS Number Compound (PPT) (PPB) 

205-9S-2 Benzo(b)fluoranthene 2.5 10 

207^9 Benzo(k)fluoranthene 2.3 10 

192-97-2 Benzo(e)pyrene 1.9 10 

50S2-a Benzo(a)pyrene 2.3 10 

19a550 Perylene 2.5 10 

i9sas« lndeno(1,2,3-cd)pyrene 2.1 10 

S3-70a Oibenz(a,h)anthracene^ 1.6 10 

191-24-2 Benzo(g,h,l) perylene 2.8 10 

20&a2-^ Benzo(j)fluoranthene^ - -

195-19-7 Benzo(c)phenanthrene^ - -

215-58-7 Dlbenz(a,c)anthr3cene^ 1.6 -

192-65-4 Dibenzo(a,e)pyrene^ - -

189«40 Dibenzo(a,h)pyrene^ - -

189-55-9 Dibenzo(a,i)pyrene^ - -

57-97-6 7,12-Dlmethylbenz(a)anthracene 2.8 -

56486 6Methylcholanthrene 3.5 -

108-96-2 Phenol - 10 

9648-7 2-Methylphenol - 10 

10644-6 4-Methylphenol - 10 

9567-8 2-Chlorophenol - 10 

88-766 2-Nitrophenol - 10 

10667-9 2,4-Dimethylphenol - 10 

120662 2.4-Diohlorophenol - 10 
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TABLE 3-1 

Tabie of Reporting Limits for Tested Parameters 

Reporting Limit ng/L Reporting Limit ug/L 
CAS Number Compound (PPT) (PPB) 

59^0-7 4-Chloro-3-methylphenol - 10 

8&0&2 2,4,6-T richlorophenol - 10 

95-95^ 2,4,5-T richlorophenol - 50 

51-28-5 2,4-Dlnltrophenol - 50 

10902-7 4-Nltrophenol - 50 

534-52-1 4,6-Dlnltro-2-methy!phenol - 50 

87-86-5 Pentachlorophenol - 50 

Total Phenollcs - 5 

1 D]bens(a^)aiilhraaeiia and aibeiiz(a.c)aiitliracena 

2 LabotaloryaliidieahamBlMinilhalBaRtaO)fliioraMlMlieiaUlcoeliJtewMieltti8rbeim(ti}fluaninllieneor 
beraEO^OfluofanllMna depending ontlie raUrilM uaiuniliaUon ateieee two compounds In ealutlon. Befi2oa)fliiamnthene 
caimot beconslstenily eeparated by dila meUiad. Theietora, ifpreaent, it Mil be detected and reported as benzo(b) end/br 
liensi(IOfliianuittiens. 

Analytical etandaidenat Conaletenliy i 
Ibylhbmelliod. 

abta. tttiae not beat! demonMraled that Ifite component can be multnely 
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varies slightly for the different aquifers (Mt. Simon-Hinckley, Ironton-Gaiesville, Prairie du Chien-
Jordan, St. Peter, and Drift-Piatteviiie) being monitored in accordance with the CD-RAP. 

The overall sampling program is summarized in Tables 3-2,3-3, and 3-4, and Rgures 3-1 through 
3-4. 

3.2 Objectives and intended Data Usage 

Analytical levels for this project incorporate aspects of levels iV, and V, as defined by 'Data 
Quality Objectives for Remediai Response Activities' (U.S. EPA, 1987). Contents of reports and 
data packages provided by the analyticai laboratory will be based on those specified in Contract 
Laboratory Program (CLP) Statement of Work (SOW) Document OLM01.8, August 1991, (the 
deiiverabies are discussed in Section 10.3 in this QAPF^. Data vaiidation criteria are derived from 
'National Functional Guidelines for Organic Data Review* (U.S. EPA, December 1994). The 
details for quality control data acceptance criteria are discussed in Section 11 and Appendix B 
(Analytical Standard Operating Procedures (SOPs)). Data use categories include monitoring 
during implementation, site characterization, and risk assessment. It is the level of concem for 
low part per trillion concentrations of PAH that specifies a ievei V analytical level for this project. 
Level V includes non-conventional parameters, method-specific detection limits, and the 
modification of existing anaiytical methods. Rigorous Quaiity Assurance/Quality Control 
(QA/QC) to produce data of known quality are part of this program. 

The objective of the GAG treatment systerh monitoring (CD-RAP Section 4.3) is to assess and 
evaiuate the performance of the treatment system. Analytical results for influent and effluent 
samples will be compared to the drinking water criteria for PAH as estabiished in the CD-RAP. 
Based on these comparisons, decisions wili be made on: 1) system operations (e.g., when the 
carbon should be replaced), and 2) cessation of the treatment system, if desired, when 
sufficiently low concentrations of PAH in influent samples are demonstrated. 

The objective of monitoring the four existing Mt. Simon-Hinckley Aquifer municipal drinking water 
wells and any new Mt. Simon-Hinckley Aquifer municipal drinking water wells installed within one 
miie of well W23, and analyzing for PAH (CD-RAP Section 5.1), is to assure the continued 
protection of these wells from PAH resulting from activities of Reilly at the Site. The analytical 
data will be used to make comparisons between the levels of PAH found in the Mt. Simon-
Hinckley Aquifer, and the drinking water criteria established in the CD-RAP. 

If any new Ironton-Gaiesville Aquifer drinking water weils are installed within one miie of well W23 
(CD-RAP Section 8.2.1), then those wells will be sampled and analyzed for PAH to meet the 
objective of assuring protection of the welis from PAH resulting from the activities of Reiily at the 
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' SonptolUMi 

QACTmMdVWar 

QACFMdWMr 

QraiindWaMr 

X 

PH 

Condudanoa 

TABLE 3-2 

Summary of Sampling and Analytical Program 

Nimbwof 
SunplM 

X 

79 

•UMx 
Laboratory 
ParanMlofi 

Numbar of 
1 Samplaa 

Raid 
Blankt 

FMd 
DupUcalaa 

Mabb 
Splka^ 0 

Splka Mabb 
upileMa^ Talal 

PAH(ppO 

AddFraclian 
compounds^ 

1 X 1 1 1 4 

PAH(ppq 1 X 1 1 1 4 

PAH(PPO 103 18 18 18 18 ITS 

PAH(ppb) 

Total Phanob 

daiaaMMnai , tctabgaaHBad'tibl Mdnemiiaa/ 

• tati* 

r\ensr\162CM13\r8.tab 
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TABLE 3-3 

Sampling Plan GAC Treatment System Monitoring Schedule' 

RAPSeeUon 

4.3.1(0 

Sampling Points 

Treated water 
(TRTD) 

Start of Monitoring 

Date of plan 
approval 

Sampling Frequency 

Quarterly 

Analyses" 

PAH(ppt)'= 

4.3.3(D) Feed vreter (FEED) Date of plan 
approval 

Annually PAH(ppt) 

4.3.4 Treated water Date of plan 
approval 

Annually Extended PAH(ppt) 

4.3.4 Treated or Feed 
water 

Date of plan 
approval 

Annually Add fraction 
compounds in EPA 
Test Method 625 

TWs •cftedotedoes not IncUitfe certMn conttngenctes (e.g.«cMo<Unoe monitoring) and, tttaretore, npraaanisaw 
Miiliiiiini|iragnun1tHtteaicelytaAceiirbeaiMnita4alelM»MmtBappnNMiaiidOaoaniiioria,1S9S. SwdaiMd 
and 12 Of ttie RAP outllna ttw additional monitoring tturt will be conducted d PAH criteria are exceeded. Tne Ibst 
samptes trill be oollocted during iho period Indicated t>y the monitoring frequency following tfw date of the atari of 
monitoring. The tocatton of the QAC treafmant ayBtem la atiown tn ftgura 1. 

Uita of parametera and metfuds for anaiysii of PAH, odendad PAH, and dokf fntCtion Compounds In EPA Test Method 
625 are proyMed In tlie QAPP, iWd WMita wHI pa eolleciwt aitd onalyzMl at a Peqiieney ul one every ten samples or 
fewer. Tmted watorwltl twdupUcatad at arataof iMpereenL Peed water dupneate samples wOI be collected and 
anatyted el a frequency of one per ten saniples. 

ppc V fMUflB p6f imiioiL Tills stQiinSS siMiySis usuiQ ssisciso Kill fiioRnoniig gss ciUQiMiogrepiiy iiwBs BpacinNnouy. 
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TABLE 3-4 

Sampling Plan Ground Water Monitoring Schedule* 

' SouieaafWiter RAP Section a* 01 ..-M 
Oainpbii|| fqUniB Start of Monitoring Sampling Frequency 

' '' ' 
~An^yBad*«,'' 

ML Sbnoivtrincidey AquHar 5.1 SLPII. SLP12, SIP13, SIP 17 Date of plan approval Annually PAHCppI)'' ML Sbnoivtrincidey AquHar 

SS.2 New municipal weOa within one mile 
oiwenWZS 

At the time of 
rawiBDon 

Annually PAH(ppq 

tantatvGatoevHleAquHar azi New municipal «wna within one mOe 
ofwenW23 

At the time of 
Inrl iiHiit'n n roouHnon 

Annually PAH(ppl) 

Mtia du ChlatvJordan 
Aqultar 

7m SIP4 SemiwHiany PAIKppl) 
' - -M - -pranoocB 

Mtia du ChlatvJordan 
Aqultar 

7m W23 Date of plan approval SenriKannually PAH(ppb)* 

Mtia du ChlatvJordan 
Aqultar 

7m SU>6,SLP7orSU>9 Date of plan approval Annually PAHIppI) 

Mtia du ChlatvJordan 
Aqultar 

7m W40S or VIAOef, H3,8LP10 or SLP15, 
81P14, SLPia W4ae W403. W119 

Date of plan approval Annually PAH(PP4 

Mtia du ChlatvJordan 
Aqultar 

7m SLP5, Ha E3. MTHB, W29, W40. W70 Date of plan approval Annually PAH(PP0 

Mtia du ChlatvJordan 
Aqultar 

7m' W32, SLP8. SLP10, E4 Date of plan approval no uwiiuLfli 
analyaae^ 

Mtia du ChlatvJordan 
Aqultar 

7AA* W48. W401, E2, E7, Eia E1S Date of plan approval Semiannually PAH(ppO 

SLPrtar Aquifer SLP3. W14, W24, W33, W122, W129, 
W133, W40B, W408. W410, W411, 
W412, P116 

Date of plan approval Semiannually PAH(ppl) 

OilMWtavne Aquifer 9.1s and 9Z3 W420,W421,W422 Date of plan approval Quaiteriy PAH(ppb)and 
totsi phsnofs 

OilMWtavne Aquifer 

95 W1, Wia W19. W2Q, W22. W27, 
W101, W120. W121. W124. W130. 
W131, W143, W424. W42B, W428, 
W431, W432, W433, W434, wW 

Date of plan approval Semiannually PAH(PPO 

r\en8t\162a013\f8.tab 
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TABLE 3-4 

Sampling Plan Ground Water Monitoring Schedule* 

—b»oonirti<i<«tWqu«Krol—'fcr—Tftw— •' 

mi?*u 

' ^ttr tl udi Mr Mpply <ma 

«K, 

Utt 01 pnoMHm'ari Oiici^OlnwWowiw^-jirJNjnJ^oiaw, iMnoIki, «nd oqmdod HnlyiM om preMod ti M OAFP. .mtKMpttbi • 
> ••ieirw«»«octodiT«iiiiif«o.o»i|dy»ei.»>^;,«Wt«.ip^ ' 

yy. "• portsptrMUkn. TWoilgnMooMMlrUoi^lijl^wlii^illonMpoeDrtigaoiirtiiMirtw^^ , ,. , ̂ 

^ 
' pnijimi iimuin imn. uuoiiii^VMe^a^ 

'Jfl I .yrtor liooloo« bo owoMod oowKnoutfif moiiM.MBi. Willi lorftoooowBooyi loooolobo InioiiHillili lorouOouM'nminti. ' 

V' ' '•^'fco^DOidinoooldiftoaiodlortewiwIllodiadrto^ioloill.lliwp.oollowoooimnipmoooaoiinMlyoooppBiiJwoiuollif. , 
"y"- - - ' 
'I." locjIool.iJolBioCanoortDiowollAI'ortBlnayopodBirtlt'NMrilqKltroientertngioqaw—at. uoorteilngioqifcwnoiaolwloo^KMboiqiMnnioiipi 
-A ;; opoeOMkiaaStMorAqyMrlioeortalDoiMaa'eiOai, 

'1^?^ .OMOOiolliowoiii4iiiito<lo»oMi|i|iloilOAml,iniii>ilVlp <aopmwniOl«iP>oMDI»»ollorttitniAioiom>oPWtpimio*quBir. ollhooolh. WWi-PMIl, 
yid<' ' oiolW4g,«iioqubodteboooinpliddUirtirtritw^«w«loBt.1Jtoil«MondOrtnoonlleiiolobooioylodquirt«lyind«who|)oo^joT»od|>toitinrtrtiinifoort<i( 

pofjocaonOilJonrtoinoonBnuoloboioni^qwrtorty;-. " '' ^ ' 
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Site. The analytical data would be used to compare the levels of PAH found In potential Ironton-
Galesvllle Aquifer drinking water wells to the drinking water criteria established in the CD-RAP. 

The objectives of monitoring the many Prairie du Chlen-Jordan Aquifer wells, including municipal 
drinking water wells, private or Industrial wells, and monitoring wells are to (CD-RAP Section 7.3): 
1) monitor the distribution of PAH In the aquifer, thus evaluating the source and gradient control 
system, and 2) assure the continued protection of drinking water wells from PAH resulting from 
the activities of Rellly at the Site. The analytical data will be used to compare the levels of PAH 
In the Prairie du Chlen-Jordan Aquifer to historical PAH data and to various criteria established 
In the CD-RAP (e.g., drinking water criteria for drinking water wells, and a cessation criterion of 
10 micrograms per liter of total PAH for source control well W23). 

In addition to water quality data generation, water level data will be used for the purpose of 
determining ground water flow patterns In the Prairie du Chlen- Jordan Aquifer. 

The objectives of monitoring St. Peter Aquifer wells are to (CD-RAP Section 8.1.3): 1) monitor 
the distribution of PAH In the aquifer, thus evaluating a gradient control system installed at W410 
in 1990, and 2) assure the continued protection of drinking water wells from PAH resulting from 
the activities of Rellly at the Site. 

Upon Its receipt, analytical data will be used to compare the levels of PAH In the St. Peter Aquifer 
to historical PAH data, to drinking water cessation criteria for well W410, and to drinking water 
criteria established In the CD-RAP. Water level data will be used to evaluate ground water 
patterns In the St. Peter Aquifer. 

The objective of monitoring the Drift-Plattevllle Aquifer wells (CD-RAP Section 9.6) is to monitor 
the distribution of PAH and phenollcs in the aquifer, thus evaluating the source and gradient 
control systems. Ground water analytical data will be used to compare levels of PAH and 
phenollcs In the Drift-Platteville Aquifer with historical water quality data for the aquifer and with 
various criteria established In the CD-RAP for PAH and phenollcs. Water level data will be used 
to evaluate ground water flow patterns in the Drift-Plattevllle Aquifer. 

In addition to the objectives for laboratory analytical data described above, field measurement 
data will be collected to aid in the ground water sampling procedure, in accordance with MPCA 
Guidelines (January 1995) field measurements of temperature, pH, and specific conductance will 
be made for the purpose of determining that a sufficient volume of water has been purged from 
the well prior to sampling. The objective of those field measurements Is to determine when three 
successive well volumes exhibiting equivalent temperature pH, and specific conductance have 
been purged from each monitoring well, so that representative samples may be collected. 
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The Site Management Plan outlines the scope of work to be performed in order to monitor the 
ground water in the St. Louis Park, Minnesota, area in accordance with the CD-RAP reiated to 
the Reiijy N.P.L Site. Iticluded in this Plan are: 1) the identity of wells to be monitored, 2) the 
schedule for ground water monitoring, and 3) a description of the procedures that will be used 
for sample coiiection, water level measurement, sample handling, sample analysis, and reporting. 
Although a GAG treatment system has been constructed to treat water from well W23 and the 
Drift-Piatteviiie Aquifer source control wells prior to its discharge to surface water receivers, 
monitoring of the effluent is not within the scope of work to be perfomned under this Plan, as the 
activity is not embodied in the CD-RAP. Similarly, a GAC treatment system has been 
constructed to treat water from well SLP4 prior to discharge to the municipal water supply 
system; however, monitoring of the effluent is not within the scope of work to be performed 
under this Plan, as the activity is not embodied in the CD-RAP. 

The time period covered by this Plan is from January 1,1997, or the date of its acceptance and 
approval by the Agencies, whichever is later, to December 31, 1997. The next subsequent 
Sarnplirig Plan (RAP Section 3.3) will be submitted by October 31, 1997, covering the 1998 
calendar year. 
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4.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 

This project is being conducted in accordance with the CD-RAP for the Reiiiy Tar & Chemicai 
Corporation N.P.L Site in St. Louis Park, Minnesota. The parties to the Consent Decree include 
Reiiiy, the City, EPA, MPCA, and MDH. The project organization shown in Figure 4-1 indicates 
the involvement of the parties to the Consent Decree, as appropriate. The responsibility for the 
overall QA/QC on the project is ENSR. Both the City and ENSR are responsible for the 
completion of the monitoring tasks described in this Plan and project QA/QC. The City is 
assisted in the retrieval and laboratory analysis of water samples by ENSR and QES, 
respectively. ENSR is responsible for the field sampling QA/QC and will be performing the 
biannual audit of QES. 

ENSR will be responsible for the coordination of ail field sample retrieval and Quanterra 
Environmental Services (QES), with analytical facilities in Arvada, Colorado, will be responsible 
for the coordination and completion of ail laboratory analyses. Responsibilities of the key 
positions in the organization of QES are described below: 

• Laboratory Project Manager: The Laboratory Project Manager is ultimately 
responsible for ail laboratory analyses and is the primary point of contact for 
issues surrounding this Quality Assurance Project Plan (QAPP), resolving 
technical problems, modifications to SOPs, etc. The Laboratory Project Manager 
is responsible for the coordination of routine day-to-day project activities including 
project initiative, status tracking, data review and requests, inquiries and general 
communication related to the project. 

• Operations Manager: The Operations Manager is responsible for oversight of 
preparation and analysis of PAH samples to ensure that project objectives, 
requirements and QA/QC criteria are met. 

• Laboratory Supervisor: The Laboratory Supervisor shall be responsible for daily 
supervision of technicians and analysts for PAH and total phenoiics analyses, 
including sample extraction and preparation. 

• Analyst: The Analyst is responsible for the analysis of water samples for the 
requested parameters utilizing the methods prescribed by the QAPP. 
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• Technician: The Technician is responsible for sample extraction. This requires 
practical experience and knowledge in the techniques of liquid - liquid solvent 
extraction, Kuderna - Danish evaporation, and the quantitative preparation of 
sample extracts for analysis. 

• Quality Assurance Director: The Quality Assurance Director is responsible for 
overall quality control oversight, including internal audits. The Quality Assurance 
Director supervises an independent QA/QC department and reports directly to the 
Division Director and Corporate Vice President for Quality Assurance. 

• Data Assessment: The evaluation of data, as it is compiled and organized in 
accordance v\nth the requirements of the QAPP, is the responsibility of the 
Operations Manager. Additional review, evaluation, and assessment of the data 
is performed by the Laboratory Manager, thereby providing additional assurance 
that the requirements of the QAPP are met. 

The City's Project Manager shall be responsible to assess the data relative to the 
objectives and intended data usage identified in Section 3.2. of this QAPP. 

the Sampling Team shall consist of employees of the City and ENSR. The team shall be 
responsible for sample collection, conducting field measurements O-G- water level), and 
maintaining proper decontamination procedures stated in the QAPP. 

The EPA and MPCA are responsible for review and approval of the Sampling Plan, including the 
QAPP. In addition, laboratory and field audits may be completed by appropriate EPA 
representatives. The MPCA is responsible for review of field procedures practiced by the 
Sampling Team. Responsibilities of the key positions iri the EPA and MPCA are described 
below: 

• EPA Project Manager: The EPA Project Manager, EPA Region 5, is responsible 
for the review and approval of the QAPP on behalf of the EPA. 

• EPA Quality Assurance Officer: The EPA Quality Assurance Officer, EPA Region 
5, Is responsible for the review and approval of the QAPP on behalf of the EPA. 

• EPA Central Regional Laboratory: The EPA Central Regional Laboratory, EPA 
Region 5, shall be responsible for audits of both field activities and laboratory 
analyses. 
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MRCA Project Manager: The MPCA Project Manager shall be responsible for 
review and approval of the Sampling Plan, and review of field procedures i 
practiced by the Sampling Team. i 
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5.0 QUALITY ASSURANCE OBJECTIVES 

The principal objectives of the QAPP pertain to the collection of data that are sufficient to monitor 
the effectiveness of the GAG treatment system and to detect changes In ground water quality. 
Therefore, the quality of the data gathered In this project can be defined In terms of the following 
elements: 

• Completeness - a sufTiclent number of successful (valid) measurements to 
characterize the concentrations of PAH In the Influent and effluent of the treatment 
system and In the aquifers of Interest over a period of time. For this project, the 
completeness objective Is that 95 percent of the laboratory analyses and 95% of 
the field measurements will produce valid data. Field data will be supplemented 
by resampling If necessary to ensure completeness. 

• Representativeness - the extent to which reported analytical results truly depict the 
PAH and phenollcs concentrations In the sampled environment. 
Representativeness Is optimized through proper selection of sampling sites, times 
and procedures, through proper sample preservation, and through prompt 
extraction and analysis. 

• Accuracy and Precision - Accurate and precise data will be achieved through the 
use of sampling and analytical procedures that minimize biases, through the use 
of standard procedures, through the meticulous calibration of analytical equipment 
and by Implementing corrective action whenever measured accuracy and 
precision exceed pre-established limits. Accuracy and precision will be measured 
by the analysis of method spikes and duplicate samples. 

It Is essential that representative ground water samples be retrieved for laboratory 
analyses. Accuracy and precision In the measurement of parameters used to 
monitor ground water as It Is purged from monitor wells and piezometers will be 
achieved through the use of standard monitoring procedures carried out 
continuously during the sample retrieval task. Reld measurement equipment will 
be calibrated in accordance with the manufacturer's recommendations, as 
outlined In Table 6-6, and appropriate corrective action will be Initiated whenever 
measured accuracy and precision do not meet pre- established limits. Precision 
and accuracy of field measurement devices will be tested by taking duplicate 
samples and calculating the relative percent difference using the formula 
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presented in Section 14. Duplicate field readings will be completed at a ten 
percent frequency. 

• Sensitivity - Determination of instrument sensitivity is accomplished by calibration 
using multiple concentrations of the analytes of interest. Once instrument 
sensitivity is demonstrated, analysis of replicate spiked samples of deionized 
reagent water at a concentration of one to five times the instrument sensitivity, is 
used to determine method sensitivity (i.e. method detection limit). 

• Comparability - the extent to which comparisons among separate measurements 
will yield valid conclusions. Comparability among measurements in the 
monitoring program will be achieved through the use of rigorous standard 
sampling and analytical procedures. 

• Traceability • the extent to which results can be substantiated by hard-copy 
documentation. Traceability documentation exists in two forms: that which links 
final numerical results to authoritative measurement standards, and that which 
explicitly describes the history of each sample from collection to analysis. 

The fundamental mechanisms that will be employed to achieve these quality goals can be 
categorized as prevention, assessment and correction, as follows: 

1. Prevention of defects in the quality through planning and design, 
documented instructions and procedures, and careful selection and 
training of skilled, qualified personnel 

2. Quality assessment through a program of regular audits and inspections to 
supplement continual informal review (refer to Section 12 of this QAPP) 

3. Permanent correction of conditions adverse to quality through a closed-loop 
corrective action system 

The City sampling program QAPP has been prepared in direct response to these goals. The 
QAPP describes the quality assurance program to be implemented and the quality control 
procedures to be followed by QES during the course of laboratory analyses in support of the 
various site investigation studies for the City Site. The Quality Assurance objectives will include 
field blanks, method blanks, field duplicates, surrogate spikes, matrix spikes and matrix spike 
duplicates. Precision, accuracy and completeness criteria are established for each parameter of 
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interest. The specific criteria for each analysis and parameter are set forth in detaii in the 
foiiowing sections: 

Objective 

Field Duplicates 

Field Blanks 

Method Blanks 

Surrogate Spikes 

Matrix Spikes/Duplicates 

* One per group efaOarteweflitM 

Frequency (%) 

10 

10 

5 

100 of GC/MS analyses 

5* 

Sections Discussing Criteria 

6.8, 11.1.4 

6.5.2 

11.1.1, 15.1.3 

11.1.2, 15.1.1 

11.1.3, 15.1.2 
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6.0 SAMPLING PROCEDURES 

Samples will be collected by ENSR and City personnel In accordance with MPCA guidelines 
(MPCA, 1995). the overall sampling program was summarized in Tables 3-2,3-3, and 3-4, and 
Figures 3-1 through 3-4. This section discusses general QAPP provisions reievant to sample 
collection, containerization, packaging and shipping activities (SOPs 7130 and 7510; Appendix 
A). 

6.1 Training 

All ENSR and City personnel working on the project will be properly trained, qualified individuals. 
Prior to commencement of work, personnel will be given instruction specific to this project, 
covering the following areas: 

• Organization and lines of communication and authority 
• Overview of the Site Management Plan and QAPP 
• Documentation requirements 
• Decontamination requirements 
• Health and Safety considerations 

Training of field personnel will be provided by the Field Coordinator or a qualified designee. 

The analysts performing chemical analyses of samples will be trained in and wili have exhibited 
proficiency in the analytical methods to be employed. 

6.2 Document Controi 

Document Control for the Sampling Plan serves a two-fold purpose. It is a formal system of 
activities that ensures that: 

1. All participants in the project are promptly Informed of revisions of the QAPP 

2. All documents generated during the course of the program are accounted for 
during, and at the end of the project 

This QAPP and ail Standard Qperating Procedure documents have the following information on 
each page: 
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Document Number 
Page Number 
Total number of pages In document 
Revision number 
Revision date 

When any of these documents are revised, the affected pages are reissued to all personnel listed 
as document holders with updated revision numbers and dates. Issuance of revisions is 
accompanied by explicit instructions as to which documents or portions of documents have 
become obsolete. 

Control of. and accounting for documents generated during the course of the project is achieved 
by assigning the responsibility for document issuance and archiving. Table 6-1 lists the key 
documentation media for the project and corresponding responsible parties for issuance, 
execution and archiving. 

6.3 Sample Control Procedures and Chain of Custody 

In addition to proper sample collection, preservation, storage and handling, appropriate sample 
identification procedures and chain of custody are necessary to help insure the validity of the 
data. 

6.3.1 Sample Identification 

Sample labels shall be completed for each sample using waterproof ink. The information 
recorded on the sample label includes: 

Sample Number - Unique coded sample identification number as described below. 

Time - A 4-digit number indicating the military time of collection. 

Sampler - Signature of person collecting the sample. 

Remarks - Any pertinent observations or further sample description. The sample number 
includes three parts (source code, sampling point code, and date code) in the following 
sequence: 

XXX-YYYYY-ZZZZZZ 
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TABLE 6-1 

Document Controi 

Item issued By Issued To Archived By 

Field Notebooks Field Coordinator Sampling Team Feld Coordinator 

Field Equipment Calibration 
Forms 

Field Coordinator Sampling Team Raid Coordinator 

Sample Logs Field Coordinator Sampling Team Field Coordinator 

ChairvoKustody Forms Lab Sample Custodian Held 
Coordinator 

Lab Sample Custodian 

Sample Labels Field Coordinator Sampling Team Lab Sample Custodian 
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XXX 

YYYYY 

ZZZZZZ 

Source Code 
GAG Treatment System 
Mt. Simon-Hlhckiey Aquifer 
Ironton-Galesville Aquifer 
Prairie du Chlen-Jordan Aquifer 
St. Peter Aquifer 
Drift-Plattevllle Aquifer 

Sampling Point Code 

Pate Code 
Month, day, year 

= GAC 
MSH 

= IGV 
= PCJ 
= STP 
= DPV 

Those samples which will be taken In accordance with this QAPP for quality control purposes 
will be Identified by appending to the sampling point codes the followlng: 

Reld blank = FB 
Field duplicate = D 
Matrix spike = MS 
Matrix spike duplicate = MSP 

As an example, a field blank sample taken for the Mt. SImon-Hlnckley Aquifer, sampling point 
SLP11 on January 1, 1991, would be Identified as follovra: 

MSH-SLP11FB-010191 

Purlng the sampling event, one sample will be taken per sampling point unless It Is duplicated. 
Pupllcate samples will be collected as specified In Table 3-2 (Page 13 of 95). Those samples 
collected for matrix spike analysis will be selected at the time of sampling and labelled In the 
field. 

After collection. Identification, and preservation, the sample will be maintained under chaln-of-
custody procedures discussed below. 
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6.3.2 Fieid Forms 

In addition to sample labels and chain-of-custody forms, a bound field notebook will be 
maintained by the sample team leader to provide a daily record of significant events. Information 
to be documented in the notebook will be ground water sample collection records, calibration 
records, list of samples collected and any other pertinent information such as weather conditions, 
site visitors, ease/difficulty of retrieving samples, etc. Ail entries will be signed and dated. Ail 
members of the sampling team will use this notebook. The notebook will be kept as a 
permanent record. 

6.4 Sampling Procedures - GAC Treatment System 

Chaiii-of-custody forms will be completed and ail samples shipped to QES' laboratory by 
overnight delivery on the same day they are collected. 

Sampling points will be flushed for at least five minutes before collecting a sample. Each PAH 
sample and matrix spike sample will be collected in six 1-liter amber glass bottles, which should 
be filled and capped in succession. PAH sample bottles will not be rinsed before being filled. 

The GAC treated water samples will have to be collected from two sample taps, one for each 
column (see Rgure 6-1). This will be done by filling three 1-liter bottles from the first column 
sample tap and then three more bottles from the second (six from each for duplicate samples). 
No notations distinguishing the two taps will be made on the labels. Only four PAH bottles will 
be extracted and the extracts composited for analysis. 

Field blank samples will be prepared by transferring contaminant-free deionized water provided 
by QES into sample bottles in a feishion as closely similar to actual sample collection as 
possible. Reld blank sample bottles will be filled and capped in succession with individual 
bottles open to the atmosphere for an equal time as for actual process samples. Reld blanks 
will be prepared In the area in which GAC treated water samples are collected. 

Reld duplicate and matrix spike duplicate samples will be obtained by filling 12 one-liter bottles 
at the sampling point by the procedure described above, splitting these into two groups of six 
bottles, and assigning a different sample number to each of the resulting six bottle samples. All 
samples will be packed, cooled to a temperature less than 4°C, and shipped on the day they 
are collected. 

The sampling team must recognize that great care is required to collect samples for part per 
trillion level PAH analyses that are free from outside contamination. PAH compounds are 
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Existing Treatment Bidg. 

Samoling Locations 

Figure 6-1 
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present in cigarette smoke, engine exhaust and many petroleum derived oils, among other 
sources. There will be no smoking anywhere In the GAG treatment building for at least 72 hours 
prior to the day on which PAH samples are to be collected. Similarly, no vehicles will enter the 
GAG treatment building and the large access door will stay closed for at least 72 hours prior to 
the sampling day. Disposable gloves will be worn when collecting, handling and packaging 
samples. Sample bottles will remain In closed shipping coolers until they are needed, and will 
be packaged and sealed for shipment as soon as possible after sampling. 

6.5 Ground Water Sampling and Water Level Measurements 

Ground water samples will be collected and water levels measured In accordance with the 
procedures outlined In this QAPP. The wells Involved In the monitoring program Include 
municipal and commercial wells, piezometers and ground water monitoring wells (Table 3-4, 
Page 15 of 95). Sampling procedures to accommodate the dimensions and configuration of 
each type of well are described below. Further details on well dimensions, water level 
measurements and sample acquisition strategies are given In the Site Management Plan. 

The Importance of proper sampling of wells cannot be over emphasized. Even though the well 
being sampled may be correctly located and constructed, special precautions must be taken to 
ensure that the sample taken from that well Is representative of the ground water at that location 
and that the sample Is neither altered nor contaminated by the sampling and handling procedure. 
Sample collection will always proceed from the less contaminated sampling points to the 
monitoring points containing progressively higher concentrations of PAH or phenollcs. 

6.5.1 Decontamination 

The field decontamination procedure to be used on sampling equipment which comes Into 
contact with ground water samples Is as follows: 

• Disassemble equipment. If applicable 
• High pressure, hot water steam clean, using potable water 

The laboratory decontamination procedure to be used on sampling equipment which comes Into 
contact with ground water samples is as follows: 

• Disassemble equipment 
• Rinse with methanol 
• Scrub with hot soapy water 
• Rinse three times with hot delonlzed water 
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• Set on aluminum foil, dull side up, air dry 
• Bake for one hour at 200° C 
• Wrap with aluminum foil, dull side in 

6.5.2 Field Blanks 

Field blank samples will be prepared by transferring contaminant-free deionized water, provided 
by QES, into sample bottles in a fashion as closely similar to actual sample collection as 
possible. This will involve collecting samples through any non-dedicated sample equipment that 
is decontaminated between samples. Reld blank sample bottles will be filled and capped in 
succession with individual bottles open to the atmosphere for an equal time as for actual process 
samples. Field blanks will be prepared in the area where samples are being collected at a rate 
of one per day or where more than ten samples are collected in a day at a rate of one field blank 
per ten samples. 

6.5.3 Sample Containers 

For PAH and phenolics, 1-liter amber glass bottles will be used (Table 6-2). Caps will be fitted 
with pre-cleaned teflon liners. Six bottles are required for each Low-Level PAH sample collected 
and two bottles for each Non-Criteria PAH and Extended Analysis sample collected. One 16-
ounce glass bottle with two milliliters of 50 percent sulfuric acid is required for total phenolics. 
An independent commercial firm shall provide predeaned bottles to QES for use on this project. 

In the event QES is required to prepare bottles for sampling, the bottles will be prepared as 
follows: 

1. Wash bottles with hot detergent water. 

2. Rinse thoroughly with tap water followed by three or more rinses with organic-free 
water. 

3. Rinse with Burdick & Jackson quality redistilled acetone, followed by equivalent 
quality methylene chloride. 

4. Allow to air dry in a contaminant-free area. 

5. Caps and liners must be washed and rinsed also. Bottles should be stored and 
shipped with the Teflon-lined caps securely fastened. 
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6.5.4 Sample Collection - Monitoring Wells and Piezometers 

Because unanticipated or changed conditions may cause difficulty in purging the monitoring 
wells and piezometers, flexibility in the approach to the method of well purging is necessary. 
This QAPP proposes that the sampling team be given latitude in the selection of purge 
equipment necessary to complete the task (various pumping equipment and procedures that 
may be used for purging monitoring wells are described in SOP 7130 and MPCA's 1995 
Guidelines), in ail cases where no dedicated pump exists, samples will be retrieved using 
iaboratory-cieaned, stainless steel or teflon bailers as described below. 

Table 3-4 (Page 15 of 95) specifies that Prairie du Chien-Jordan Aquifer monitor well W70, and 
St. Peter Aquifer monitor wells W24 and W33 be monitored. Each well is equipped with a 
dedicated submersible pump and it will be the responsibility of the sampling team to determine 
if the pump is operable. In the event the dedicated pump within any individual well is operable, 
well purging and sample retrieval tasks will be completed with the aid of the pump in 
conformance with monitoring parameters established herein, in the event the dedicated pump 
within any individual well is inoperable, the pump will be removed and purging/sampling 
procedures will be as established below. 

Monitoring weiis and piezometers not equipped with dedicated submersible pumps will be 
purged using a non-dedicated submersible pump, suction pump or bailer. During the purging 
of each well, temperature, pH and specific conductance of the purge water will be monitored 
using a Hydrolab water quality monitor (or equivalent). Readings will be taken once per well 
volume. Stabilization of these readings will indicate that purging is complete and sampling may 
commence. Upon completion of well purging, samples will be collected from each well using 
a stainless steel or teflon bailer and a new len^ of nylon or polyester rope. All non-dedicated 
purging and sampling equipment will be decontaminated before use and between sampling 
points as described in Section 6.5.1 (Page 36 of 95). An equipment blank will be collected at 
the frequency of one for each ten samples collected from wells that have non-dedicated 
sampling equipment. 

Samples will be collected by filling each of the appropriate sample containers in rapid 
succession, without pre-rinsing the containers with sample. The bottle will be held under the 
sample stream without allowing the mouth of the bottle to come in contact with the bailer and 
filled completely, and the cap securely tightened. Ail sample labels will be checked for 
completeness, sample custody forms completed and a description of the sampling event 
recorded in the field notebook. 
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6.5.5 Sample Collection - Pumping Wells 

At active pumping wells, the sampling team will first determine that the wells have actually been 
pumping during the period preceding sampling. This Information may be derived from 
Inspecting flow recorders or from Intennewing knowledgeable persons regarding the wells (water 
department employees, well owners, etc.). The Information will be documented In the field notes 
of the sampling team. 

Water level measurements will then be made, If practical. The normal operation of the well will 
not be Interrupted for the purpose of measuring water levels. A dean electric tape will be used 
to measure water levels In pumping wells. Sampling will proceed by filling the required 
containers with water from the sampling tap as near to the well head as possible, and before any 
holding tanks or treatment Is encountered. 

If It cannot be determined that a well has been pumping at some time during the 24 hour period 
preceding sampling, or If It Is known the well was not pumping, then the well shall be purged 
until field measurements of temperature, pH, and specific conductance have stabilized after at 
least three well volumes have been removed from the well. These measurements, water levels, 
and the amount of water pumped will be recorded In the field notes. 

6.6 Sample Preservation, Shipment and Storage 

Packaging and shipment of samples shall be In accordance with SOP 7510 (Appendix A). The 
samples will be Iced or refrigerated at 4°C from the time of collection until extraction. PAHs are 
known to be light sensitive; therefore, samples will be stored In amber bottles and kept away 
from prolonged exposure to light. All samples for gas chromatography mass spectrometry 
(GC/MS) analysis will be extracted within five days of validated time of sample receipt as per 
CLP SOW Document OLM01.8, or most recent version. The analysis will be completed within 
40 days following extraction. The holding time for total phenollcs Is 28 days from sample 
collection to analysis. 

Samples will be protected from breakage and shipped In coolers at a temperature of 4°C ± 2°C. 
An overnight carrier will be selected to Insure delivery at the laboratory within 24-36 hours after 
collection. 

Samples received at the laboratory will be checked for leakage and a notation made regarding 
sample temperature at time of receipt. All samples should be stored In an organic-free 
refrigerator at 4°C ± 2*'C. 
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6.7 Reld Measurement Equipment 

All field measurement equipment will be controlled to ensure that measurements obtained are 
accurate and defensible. Table 6-3 summarizes the parameters to be monitored, the instruments 
to be used for each measurement,procedures including calibration and frequency, and quality 
control criteria (also refer to Appendix A, SOP 7320, Caiibration and Operation of Hydrolab Water 
Quality Moiiitor). 

In addition, these measurement devices will be issued through a formal equipment tracking 
system and operated by trained personnel. 

6.8 Duplicate Samples 

Duplicate samples will be collected by altemately filling sample bottles from the source being 
sampled. For six iiter sample collection, one bottle will be filled for the sample, then one bottle 
for the duplicate, then a second bottle for the sample and then a second bottle for the duplicate, 
etc. Duplicates will be taken for each analysis fype and each sample type, at a rate of one 
duplicate sampie being collected for each ten samples, with a minimum of one duplicate for any 
sample batch. There are two sample types for this program: GAG treatment system water and 
ground water. 

For purposes of fulfilling the ten percent duplicate requirement, all the sampling points shown 
on Table 3-4 (Page 15 of 95) are the same sample type and have been chosen to maximize the 
frequency of sample duplication from pumping wells and monitor wells where experience 
indicates sampling is easiest, thereby insuring consistency of resuits. 
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TABLE 6-3 
FIELD MEASUREMENT EQUIPMENT QUALITT CONTROL 

Device Calibration 
Routine Check 

Method frequency control Limits 

pH Meter 
THydrotab) 

Conductivity Meter 
(Hydroiab) 

NBS Themntneter 

Water Level 
Neaaurement 
Device (Electric) 

Standardize in three or 
more standard buffer 
solutions 

Standardize using two 
or more KCL solutions 

Factory calibrated 

Factory calibrated 

Calibration check-analyze 
standard buffer solution 

Analyze duplicates 

1/10 
samples 

1/10 
samples 

Calibration check-analyze 1/10 sasples 
standard KCL solution 

Analyze duplicates 

Not required 

Not required 

1/10 sanples 

Not required 

Not required 

*0.1 pH units 

*0.1 pH units 

*1X of range 
being used 

*1X of range 
being used 

•0.1® c 

•0.01 Ft. 

NBS - National Bureau of Standards 
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Samples will be packaged properly for shipment and dispatched to the appropriate laboratory 
for analysis, with a separate custody record accompanying each shipment. Shipping containers 
will be sealed for shipment to the laboratory. The method of shipment, courier name(s) and 
other pertinent information are entered in the 'Remarks' box. Then tear off the last copy of the 
form and place the original and remaining copies In the container. After the container is closed, 
place the custody seals on the container. 

Whenever samples are split with another laboratory, it is noted in the "Remarks' section. The 
note indicates with whom the samples are being split and is signed by both the sampler and 
recipient. If either party refuses a split sample, this will be noted and signed by both parties. 
The person relinquishing the samples to the facility or agency should request the signature of 
a representative of the appropriate party, acknowledging receipt of the samples. If a 
representative is unavailable or refuses to sign, this is noted in the 'Remarks' space. When 
appropriate, as in the case where the representative is unavailable, the custody record should 
contain a statement that the samples were delivered to the designated location at the designated 
time. 

7.2 Security and Recordkeeping 

Samples entering the QES analytical facilities located in Anrada, Colorado, proceed through an 
orderly chain-of-custody sequence specifically designed to insure continuous integrity of both 
the sample and documentation. 

Appendix A contains Standard Operating Procedures (SOPs) which address the following 
aspects of facility security and sample custody. Figure 7-1 shows the data collection process 
How chart. 

• Building Security - SOP No. LP-RMA-0001 
• Sample Log-in - LP-RMA-0003 
• Sample Receipt and Chain of Custody - SOP No. LP-RMA-0005 

7.3 Final Evidence RIe 

The final evidence (or data) files will be maintained for the period specified in the RAP. Evidence 
files will consist of all data necessary to completely reconstruct the analysis, and will consist of 
(at a minimum): all field documents, logs, project reports raw data, continuing calibration 
checks, decafluorotfiphenyl phosphine (DFtPP) tune, detection limits, chain-of-custody 
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FiGURE 7-1 
Data Collection Process Flow Chart 
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documentation, quality control data for blanks and matrix spikes, results forms, and a file 
custodian. In addition, the analytical report, which contains a brief discussion of the method and 
a more detailed narrative of any analytical issues is inciuded in the package. The City will 
maintain these files In a secure, limited access area, under the custody of the Project Manager. 
QES maintains all GO/MS raw data files on tapes or other magnetic media for an indefinite 
period. This data will be available upon request. 
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8.0 CALIBRATION PROCEDURES 

Calibration is required to ensure that field and laboratory analytical systems are operating 
correctly and functioning at the proper sensitivity to meet established detection limits. For this 
project, calibration is required for field measurements of temperature. pH, and specific 
conductance. Appendix A contains SOP 7320 that describes calibration procedures for field 
measurement instruments.. This project also requires calibration for the four laboratory analyses 
(Low-Level, Non-Criteria, tended, and Phenolics). These four analyses are defined in Section 
9 of this QAPP. 

The laboratory is required to maintain logbooks that contain instrument usage, preventive 
maintenance, repairs, corrective actions, initial calibrations, daily calibration verifications and 
calibration standards used. 

The specific calibration requirements for each of these analyses are summarized in the 
subsections below. 

8.1 Low-Level (ppt) Analysis 

The calibration requirements are described in detail in the SOP for ppt PAH analyses (Appendix 
B). The discussion below highlights the key aspects of the calibration requirements. 

Prior to use of the method for Low-Level analysis of PAH, a five-point response factor calibration 
cunre must be established showing the linear range of the analysis. 

A midpoint calibration standard is analyzed at the start of each 12-hour calibration sequence and 
the area of the primary characteristic ion is tabulated against concentration for each compound. 
The response factor (RF) for each compound listed in Table 8-1 is calculated. 

These daily response factors for each compound must be compared to the initial calibration 
curve, if the daily response factors are within ±35 percent of the corresponding calibration cunre 
value, the analysis may proceed. If, for any analyte, the daily response factor is not within ±35 
percent of the corresponding calibration cunre value, the system is out of control and corrective 
action must be performed. 

The quantitation mass ion, which represents the 100 percent abundance ion, is selected for 
quantitation and for the daily response factor measurement. The second ion, or confirmation 
ion, is used for confirmation of the identification. The daily response factor for the quantitation 
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CAS NO. 

271-89-6 
496-11-7 
95-13-6 
91-20-3 

4565-32-6 
91-22-5 
120-72-9 
91-57-6 
90-12-0 
92-52-4 
208-96-8 
83-32^9 
132-64-9 
86-73-7 
132-65-0 
85-01-8 
120-12-7 
260-94-6 
86-74-8 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
192-97-2 
50-32-8 
198-55-0 
193-39-5 
53-70-3 
191-24-2 
205-82-3 

TABLE 8-1 TARGET COMPOUNDS AND KEY IONS 
FOR LOW LEVEL PAH ANALYSES 

COMPOUND 

2»3-Benzofuran 
2,3-Dlhydroindene 
IH-Indene 
Naphthalene 
Benzo(B}Thiophene 
Quinoline* 
IH-Indole 
2-Methylnaphthalene 
1-Methylnaphthalene 
Biphenyl 
Acenaphthylene 
Acenaphthene 
Oibenzofuran 
Fluorene 
Dibenzothiophene 
Phenanthrene 
Anthracene 
Acridine 
Carbazole 
Fluoranthene 
Pyrene 
Benzo(A)Anthracene* 
Chrysene* 
Benzo(B)F1uoranthene* 
Benzo K Fluoranthene 
Benzo E Pyrene 
Benzo(A)Pyrene* 
Perylene 
Indeno (l,2,3-CD)Pyrene* 
D1benz(A,H)Anthracene* 
Benzo(G,H,I)Pery1ene* 
Benzo(J)F1uoranthene* 

QUANTITATION 
MASS ION 

118 
117 
116 
128 
134 
129 
117 
141 
141 
154 
152 
154 
168 
166 
184 
178 
178 
179 
167 
202 
202 
228 
228 
252 
252 
252 
252 
252 
276 
278 
276 
252 

CONFIRMATION ION 
(% ABUNDANCE) 

90 
118 

(52) 
(57) 

115 (108) 
102 (7 
89 (8 
102 (20 
90 (31 
115 (31 
115 (28 
153 
151 
153 
139 
165 
139 

35 
17 
93 
40 
90 
19 

176 (19 
176 (19 
178 (26 
166 (28 
200 (17 
200 (18 
226 (22 
226 (26 
250 (22 
250 (22 
250 (35 
250 (26 
250 (24 
274 (25 
279 (20 
274 (25 
250 (22 

NOTE: The % abundance for the confirmation ion is a tvoical value. 
Although these ratios will vary, the relative intensities of 
confirmation ions must agree within plus or minus 20% between the 
calibration standard for any given day and the samples run on that 
day. 

Carcinogenic PAH as defined in Appendix A of the RAP. 
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mass ion is compared to the Initial calibration curve. During the analysis of the dally calibration 
standard, the percent abundance of the confirmation Ion Is obtained. This percent abundance 
Is used for Identification purposes for samples analyzed during that day. The percent abundance 
values shown In Table 8-1 are typical values. 

Mass tuning will be performed using the mass calibration compound FC43. Tuning will be 
performed to maximize the sensitivity of the mass spectrometer for the mass range of 
compounds being analyzed. In the FC43 spectra, the Ion abundance of masses 131 and 219 
are adjusted to a ratio of 1:1. These two Ions are then maximized to be approximately 50 to 70 
percent of the Ion abundance of the base mass 69. This procedure maximizes the sensitivity of 
the Instrument In the mass region of Interest for the PAH analysis. 

The requirements above will be employed for all compounds In Table 8-1 with the exception of 
benzo(j)fiupranthene. Laboratory studies have shown that Benzo(Dfluoranthene will coelute with 
either Benzo(b)fiuoranthene or Benzo(k)fiuoranthene depending on the relative concentration of 
these two compounds In solution. BenzoQ)fiuoranthene cannot be consistently separated by this 
method. Therefore, If present. It will be detected and reported as Benzo(b) and/or 
Benzo(k)fiuoranthene. 

8.2 Non-Criteria Analysis 

All Non-Crlteria analyses will follow the calibration requirements described In CLP Document 
OLM01.8, or most recent version. In summary, the SOW requires an Initial verification that the 
mass spectrometer is tuned properly using DFTPP. The SOW also requires an Initial five-point 
calibration be performed for all compounds and that this calibration be verified by the analysis 
of a dally calibration standard. 

The calibration requirements In the SOW are based on the determination of a diverse list of 
semlvolatlle organlcs. Calibration Is verified on a dally basis by comparing the responses of a 
few select compounds, termed calibration check compounds (CCC). Only one of these 
compounds (acenaphthene) Is a target PAH for this project. The response of another group of 
compounds, termed system performance check compounds (SPCC), are used to verify the 
anal^ical system is working properly. None of the SPCCs are target PAH for this project. 
Finally, the target PAH for this project contain compounds not measured under CLP protocols. 

Accordingly, the procedures In the SOW for calibration have been modified to accommodate the 
differences In the monitoring lists. A calibration standard containing all of the analytes shown 
in Table 8-1 Is used for both Initial and continuing calibration In place of the CLP standard. The 
dally calibration Is verified by comparing the response of all 32 compounds to the response from 
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the Initial calibrations. For the Initial calibration, the relative standard deviation (RSD) for each 
compound must be less than 30 percent or the system Is out of control and corrective action 
must be performed. For continuing calibration, the percent difference for each compound must 
be less than 30 percent. 

The control limit for the dally calibration Is based on the accuracy and precision objectives of this 
project and experience with this group of analytes. The limits In the CLP SOW, which is slightly 
more stringent, is based on a select group of compounds with extensive method performance 
data. 

8.3 Extended Analysis 

In addition to the compounds listed in Table 8-1, the compounds shown in Table 8-2 are required 
to be determined In the extended monitoring program. This extended list of compounds Include 
phenols and other PAHs specified for this project. 

Analyses for the extended list of compounds will be performed on the semivolatiles extract 
prepared as described in CLP SOW Document OLM01.8, or most recent version. 

Since most of the compounds on the extended monitoring list are also target compounds In the 
CLP protocol, the CLP calibration protocol will be followed. 

The system Is tuned with DFTPP and calibrated with the semivolatile compounds as specified 
in the CLP SOW. The compounds used to assess system performance and to verify the 
continuing calibration (SPCCs and CCCs) are used to verify that the system is in control. The 
control limits in the SOW are used. The presence of the PAH compounds listed In Table 8-2 is 
determined by evaluating the library search results generated for the CLP analysis of the sample. 

Example retention times, quantitation ions and the Internal standards determined at the 
laboratory for 7,12-dimethylbenz(a)anthracene and 3-methyicholanthrene are listed in Table 8-3. 

8.4 Phenolics 

The calibration requirements are described in detail In the SOP for the total recoverable phenolics 
analyses (Appendix B). The discussion below highlights the key aspects of the calibration 
requirements. 
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TABLE 8-2 

TARGET COiMPOUNDS FOR EXTENDED ANALYSES 

CAS NO. 

195-19-7 

215-58-7 

192-65-4 

185646 

18965-9 

57-976 

55456 

1 
2. 

A. OTHER CASaNOGENIC PAH 

Benzo(c)phenanthr8ne^ 

Oibenz(a,c)anthracene? 

Dibenzo(a,e)pyrene^ 

Dibenzo(a,h)pyrene^ 

0ibenzo(a,i)pyren8^ 

7,12-Dimethylbenz(a)anthracene 

3-Methylcholanthrene 

REPORTING UMFT ng/L 

1.06 

1.29 

2.49 

Ho analyllGBl alandanla m amHaUe. 
Coalutes witn dllMnz<a,b)wittineana U1 I mtfeloelatf, tiwy win be mpartBd as etotal value. 

CAS NO. 
a. ACIDIC COMPOUNDS USTED IN EPA METHOD 

625 REPORTING UMIT ug/L 

10595-2 Phenol 10 

95457 2-Methylphenol 10 

105446 4-Methylphenol 10 

95676 2-Chlorophenol 10 

85755 2-Nitrophenol 10 

105676 2,4-Dimethylphenol 10 

120652 2,4-Dichlorophenol 10 

5560-7 4-Chloro6-methylphenol 10 

85052 2,4,51 richlorophenol 10 

95954 2,4,51 rIchlorDphenol 50 

51-286 2,4-Dinltrophenol SO 

10002-7 4-Nitrophenol 50 

53462-1 4,5Dinitro-2-methylphenol 50 

87-855 Pentachlorophenol 50 
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TABLE 8-3 

RETEHTION TIHES, QUANTITATION IONS AND INTERNAL 
STANDARDS FOR EXTENDED PAH LIST 

Compound 

7.12-d1methy1benz(a} 
anthracene 

Absolute 
Retention Time 

30:51:00 
minutes 

Relative Quantitation Internal 
Retention Time Ions Standard 

0.890 minutes M/Z 256 Di2-B(A)pl 
M/Z 264 

3-methylcholanthrene 32:48:50 
minutes 

1.085 minutes rVZ 268 Di2-B(A)pl 
W1 264 

1 Benzo(A)Pyrene 
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9.0 ANALYTICAL PROCEDURES 

9.1 Low-Level Analysis 

As specified in the Consent Decree, four types of analyses are to be performed as part of the 
RAP for this project. These four analyses are defined below, and the details of the specific 
analytical procedures are presented in subsequent subsections. 

• Low-Level: Refers to the determination of a specific list of 21 polynuclear 
aromatic hydrocarbons using GO/MS with operation in the selected ion 
monitoring (SIM) mode. The list of target PAH contains carcinogenic and non-
carcinogenic compounds and is shown in Table 8-1 of the QAPP. The list 
includes 14 compounds which are not on EPA's priority pollutant. Appendix IX or 
Superfund target compound list. The analytical methodology is based on well 
known principles of GC/MS technology. Although there is no EPA method that 
embodies this technique for this class of compounds, methods developed for the 
measurement of polychiorinated dibenzodioxins (e.g.. Methods 613 and 8280) are 
based on selected ion monitoring technology. 

• Non-Criteria: The Low-Level PAH method is designed to measure PAH at the 
sub-ppb level. At higher concentrations, the compounds can be measured under 
scanning GC/MS conditions. Since scanning GC/MS provides more reliable 
qualitative data, this method, termed 'Non- Criteria PAH' is preferred for samples 
containing ppb concentrations of PAH. The method is based on the Contract 
Laboratory Program (CLP) protocol for semivolatile organics with the appropriate 
modifications to address the differences in the monitoring lists. 

• Extended: Some samples are analyzed for the specific list of compounds shown 
in Table 8-2 of the QAPP using scanning GC/MS. This list, termed "Extended" 
analyses, includes additional PAH. specific acid (phenolic) compounds and a 
provision for "identifying" unknown compounds. Unknown compounds will be 
identified and reported from the analysis of the acid fraction only. As in the Non-
Criteria analyses, analyses are performed using CLP protocols with the 
appropriate modifications. 

• Phenolics: Refers to the determination of "total phenols" using a 
colorimetric procedure. 
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9.4 Phenoiics 

Total phenoiics will be determined by RMAL SOP No. 1112 which references Methods 420.1 and 
420.2 as pubilshed in the 'Methods for Chemical Analysis for Water and Waste, EPA 600/4^79-
020" (refer to Appendix B). 
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The data packages for total phenoiics shall as closely follow CLP deliverables for inorganic 
analysis as possible. Reports shall contain all applicable CLP forms as well as the associated 
raw analytical data. The package includes Forms I - III. V and VI (results, initial and continuing 
calibration verification, blanks, matrix spike and duplicate). The report shall be organized as 
described In CLP Inorganic SOW 7/88. 

QES has determined the method detection limits for the ppt PAH analysis of water samples, 
utilizing GC/MS selected ion monitoring, according to the method described in Appendix B to 
Part 136 of the Friday, October 26, 1984, Federal Register, Vol. 49, No. 209 - Definition and 
Procedure for the Determination of the Method Detection - Revision 11.1. Table 10-1 lists the 
compounds, the observed concentrations of seven replicates spiked at five ppt, the standard 
deviations and the method detection limits. 

QES has also determined the method detection limits for part per billion Phenoiics according to 
Method 420.2 as published In the 'Methods for Chemical Analysis for Water and Waste, EPA 
600/4-79-020": 

TABLE 10-2 

METHOD DETECTION UMIT STUDY - TOTAL PHENOUCS 

Sample # Concentration Detected (mg/L) 

1 0.0315 

2 0.0340 

3 0.0291 

4 0.0315 

5 0.0291 

6 0.0291 

7 0.0315 

CaicUlBled Standaiil Davlatlan - 0.M18 

Calculated HediodlletecltHiUnill aOOSTS mg/L 
= S.8iigA 

These calculated method detection limits will be used in sample reporting as follows: 

• Analytes detected at concentrations greater than or equal to the 
calculated method detection limits will be reported with no qualifiers 
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Quanterra Environmental Services, Denver 
METHOD DETECTION UMIT STUDY (Aqueous) 

DATE COMPLETED: lOOffS PROG/PROJECT: 

METHOD NUMBER: 8270 SIM PROJECT NUMBER: _4806L 

METHOD DESCRIPTION; PAHe using Select Ion MotiHorlnn ANALYST: 

PREP METHOD: 3S20 l4.Uter extricllonl QUALITY ASSURANCE: W. Sulllven 

ANALYTE 

SPIKE 

CONC 

ns/L 

REPUCA TEMEASl IREMENT AVG Recovery 

of Solke 

PREC. MOL 

ANALYTE 

SPIKE 

CONC 

ns/L 

AVG Recovery 

of Solke 

PREC. MOL 

ANALYTE 

SPIKE 

CONC 

ns/L 1 2 3 4 8 6 7 ngA. * - non. nalL 

U^enzofuran S 4^1 4.68 4.73 4.20 5.03 4.35 4.89 460 91.66% 0.30 064 

TJ-Olhvdrolndene s 6.63 4.62 8.06 4.08 4.76 4.78 468 494 98.t0% 061 266 

IH-lndene 5 .8.16 4SS 498 4.70 4.96 469 463 461 9661% 063 0.71 

Naotithaleiie S 6.28 6J7 867 8.22 498 7.18 6.11- 669 129.78% 161 3.17 

BenzofbltMoDhene 5 4M 4.69 446 407 464 426 4.33 439 87.76% 062 0.70 

QuInoUiie 5 8.78 3.06 4.61 2.88 3.88 361 461 3.97 7968% 1.12 362 

IH-lndole 6 3.41 4.48 3.92 368 3.66 366 4.12 3.80 7864% 0.39 1.22 

24le(tiylnaDhthalene 5 8.74 6.29 7.08 8.11 6.00 6.18 568 8.98 119.69% 0.63 . 1.99 

1-MethvlnaDlithalena 6 4.93 8.88 8.80 461 5.34 5.12 8.00 8.18 103.28% 066 164 

BIphenyl 5 4J3 8.19 . 860 4.61 8.24 484 4.79 468 99.69% 0.29 0.91 . 

AcenaDhthylene 8 4.88 4J1 464 464 463 468 4.36 464 88.82% ,0.19 0.60 

Acenaohthene s 4.88 4.97 4.39 4.30 477 4.81 4.63 462 9262% 0.23 0.71 

Dlbanzofuran 6 4.92 8.34 4.74 4.85 496 4.88 4.74 4.87 9763% 0.28 0.79 

Fhiomne - 6 8.04 8.14 499 467 471 463 478 468 9668% 063 0.72 

DlbehozottiloDhana 8 4.73 464 474 462 4.92 466 8.20 476 68.87% 0.24 0.76 

DIoAiiefleeafleaMaeA 6 7.41 7.02 668 8.82 664 6.60 7.78 7.02 14060% 064 1.39 

Anthncsne 8 - 4.73 423 419 368 414 364 464 412 8268% 064 168 

AsUlne 8 4.66 _271_ 3.17 168 2.19 263 _4Z1_ _263 88.62% 0.99 3.12 

PMISniMLJ(LS 
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Quanterra Environmental Services, Denver 
M^op OETECTlbN UMIT STUDY (Aqueous) 

9K» 2012 

IDATE COMPLETED: 1(V3/96 PROOff>ROJECT: 

METHOD NUMBER: 8370 SIM PROJECT NUMBER: 48051 

METHOD DESCRIPTION: PAHs usina Select Ion Monltorinn ANALYST: aSnenco 

PREP METHOD: 3620 (4-Llter extraction) QUAUTY ASSURANCE: W. SulUvan , 

ANALYTE -

SPIKE 

CONC 

nn/L 

. REPUCA TEMEASI REMENT AVO Recovery 

ofSoIke 

PREC. MOL 

ANALYTE -

SPIKE 

CONC 

nn/L 

AVO Recovery 

ofSoIke 

PREC. MOL 

ANALYTE -

SPIKE 

CONC 

nn/L 1 2 3 4 6 8 7 nalL % nn/L no/L 

CaftMXole 6 6.89 4.65 4A4 4.30 4.76 4.38 6.30 4S0 96.05% 0.68 1.84 

Fluonnthene S 6.98 8.72 -5.78 5.87 6.77 6.54 6.32 6.97 119.35% 0.50 1.68 

Pvreno - S 6.18 6.38 5.30 5.13 6.24 8.16 5.88 6A7 109.35% 0.40 1.27 

Benzofalanthraeena 5 4.33 4.01 4.12 4.04 4.10 4A1 4JI3 ,4.18 83.53% 0.22 0.68 

Chrvaano S 4.19 4.32 4.67 5.45 4.37 5.16 . 4.86 4.69 93.78% 0.46 1.46 

7.12-Obnettwlbanz(alanttiraoene 6 4.06 3.06 3A6 2.84 3.02 3.19 3.65 3.31 66.19% 0A1 1J9 

Banzolaloyrena 6 4J3 4.46 4.46 4.56 4.35 4S7 4.63- 4.51 90.12% 0.21 0.65, 

Bemolaliiyrana 6 4.39 3.68 3.84 3.02 3A3 3.66 3.88 3J1 76.25% 0.31 0J8 

Peivlsna* 6 3.97 3.59 3.87 3.76 3.83 3.79 3J5 3.73 74.70% 0.15 0.50 

lndeno(1,2.3<d)Dyrena 5 4.06. 4.89 4.57 4.18 4.38 4.79 4.13 4A3 88J3% 0.33 1.04 

0lbenxo(a.h)anthrac8na 5 3J4 4.79 4.50 -4.08 4J1 4J2 3J1 4.25 85JI1% 0.34 1JI6 

Benze(oJi.niMrylena 6 4^6 5.16 5.06 4^ 4.72 6.06 4.81 4.96 99.25% 0.55 1.73 

S4tethylehoianthrana 6 3.27 1.66 1.27 1.28 1.94 0.86 2.17 1.78 35.86% 0.79 3L49 

iBenxofblfluoranlhane « 4.12 *A7 4.14 3.98 3.97 4.31 3.87 4.12 82.43% 0.21 0.67 

Isei^Muoranthana S 4.21 4.17 4.70, 5.06 4.68 4.97 4.59 4.61 92.19% 0.34 - 1.07 
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Parameter Advisory Lavel Drinking Water Criterion 

Sum Gf Benzo(a)pyrene and Dibenz(a,h}anthracene^ 3.0 ng/U 5.6 ng/L 

Total Carcinogenic PAH^ 15 ng/L® 28 ng/L® 

Total Other PAH 175 ng/L 280 ng/L 

1 Or Bw detectkm limit, wtitcMver la IsfBesl 
2 See Table 
3 OlfleieM coiicenbaltene tor additional eardnoaenie PAH may be eatalriiatted m aceondanee «dlb the pieeeduia apeeUied 

In Put 0.1 of the Conaem DOcree 

Reporting requirements for methods blanks are discussed in Section 11.1.1. 

10.5 Final Evidence Files 

The final evidence (or data) files will be maintained for the period specified in the RAP. Evidence 
files will consist of all data necessary to completely reconstruct the analysis, and will consist of 
(at a minimum): ail field documents, logs, project reports, raw data, continuing calibration 
checks, DFTPP tune, detection limits, chain-of-custody documentation, quality control data for 
blanks and matrix spikes, results forms, and a file custodian. In addition, the analytical report, 
which contains a brief discussion of the method and a more detailed narrative of any anal^cai 
issues, is included in the package. The City will maintain these files in a secure, limited access 
area under the custody of the Project Manager. QES maintains all GO/MS raw data files on 
tapes or other magnetic media for an indefinite period. This data will be available upon request. 
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TABLE 10-3 

CARCINOGENIC PAH<®) 

benz(a)anthracene 
benzo(b}fluoranthene 
benzo(j) fi uoranthene 
benzo(ghi}pery1ene 
benzo(a)pyrene^"' 
chrysene ... 
di benz(a,h)anthracene 
indeno(1,2,3-c,d)pyrene 
quinoline 

The total maxinum levels of carcinogenic PAH established in the Consent 
Decree-RAP are: 

Advisory Level - 15 ng/1 

Drinking Water Criterion - 28 ng/1 

The total maximum levels of the sum of benzo(a)pyrene and debenz(a,h} 
anthracene are: 

Advisory Level - 3.0 ng/1 (or the lowest concetftration 
that can be quantified, whichever is 
greater) 

Drinking Water Criterion - 5.6 ng/1 
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11.0 INTERNAL QUALITY CONTROL 

The internal quality control checks will include field blanks, method blanks, surrogate spikes, 
duplicate analyses, monitoring of internal standard area, and matrix spike analyses. Each quality 
control check has a specific level of performance which will be reevaluated in an ongoing basis 
and amended as appropriate through mutual agreement of the EPA, MPCA, and City. The 
specific details are presented below. 

11.1 Low-Level and Non-Criteria PAH Analyses 

Internal quality control checks for the Low-Level and Non-Criteria PAH analyses will consist of 
method blanks analysis, surrogate compound analysis, matrix spike analysis, analysis of 
duplicate samples, and monitoring of internal standard areas. 

11.1.1 Method Blank Analysis 

A method blank consists of deionized, distilled laboratory water carried through the entire 
analytical scheme (extraction, concentration, and analysis). The method blank volume must be 
approximately equal to the sample volumes being processed. 

Method blank analyses are performed at the rate of one per case\ each 14 calendar day period 
during which samples in a case are received, with every 20 samples of similar concentration 
and/or sample matrix, or whenever samples are extracted by the same procedure, whichever 
is most frequent. 

Different control limits have been established relative to method blanks for the Low-Level and 
Non-Criteria analyses since the target compounds in Table 8-1 are present as 'laboratory 
contaminants' in method blanks at the ppt concentration level. 

For the Low-Level analyses, an acceptable method blank analysis must not contain any 
carcinogenic PAH in Table 8-1 at concentrations greater than or equal to the Method Detection 
Limits (MDL) in Rgure 10-1 or any non-carcinogenic PAH at a concentration greater than five 
times the MDL For the Non-Criteria analyses, an acceptable method blank does not contain 
any PAH in Table 8-1 above ten micrograms per liter. If the method blanks do not meet these 
criteria, the analytical system is out of control and the source of the contamination must be 

^ A case is a group or a set of samples collected from a particular site over a given period 
of time. 
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investigated and corrective measures taken and documented before further sample analysis 
proceeds. 

11.1.2 Surrogate Compound Analysis 

As detailed in the QES SOP (Appendix B), the laboratory will spike ail samples and quality 
control samples with deuterated PAH surrogate compounds. The surrogate compound will be 
spiked into the sample prior to extraction to measure individual sample matrix effects associated 
with sample preparation and analysis. 

QES will take corrective action whenever the surrogate recovery is outside the acceptance criteria 
shown below. The corrective action is described in Section 15 of this OAPP. 

In addition, If the recovery of any surrogate is less than 30 percent, the narrative will list the 
sample together with a comment conceming a possible low bias to the sample result. 

Acceptance Criteria % 

Surrogate Lxiw-Level Non-Criteria 

Naphthalene<l8 21 -108 37 -107 

Ruorene-dIO 41 -162 36 -127 

Chrysene-d12 10-118 25-160 

11.1.3 Matrix Spike/Matrix Spike Duplicate Analysis 

Low-Level PAH matrix spike and matrix spike duplicate samples will be analyzed as outlined in 
the QES SOP (Appendix B). Non-Criteria PAH matrix spike and matrix spike duplicate samples 
will be analyzed pursuant to applicable criteria of CLP SOW Document OLM01.8, or most recent 
version. 

The laboratory will spike and analyze 5 percent matrix spike and matrix spike duplicate samples. 
QES will spike seven representative compounds into water. These compounds and the spiking 
levels are listed below: 
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Naphthalene 

Fluorene 

Chrysene 

Indene 

Quinoline 

Benzo(e)pyrene 

2-metttylnaphthalene 

Low-Level (ng/L) 

10 

10 

10 

10 

10 

10 

10 

Non-Criteria ^/L) 

SO 

50 

50 

50 

50 

50 

50 

The matrix spike criteria for data validity are as follows: 

• The Matrix Spike - Matrix Spike Duplicate average for each spike compound must 
fall between the established acceptable limits. 

Matrix Spike Limits 

Compound LovHjevel Non-Criteria 

Naphthalene 20-150 43-128 

Ruorene 69-118 51 -120 

Chrysene 20-132 43-124 

IH-lndene 20 -150 49-108 

Quinoline 20-150 40-126 

Benzo<e)pyrene 20-150 20 -150 

2-methylnaphthalene 20-150 47-138 

• Only one compound can be below its required minimum percent 
recovery. These minimum percent recoveries are: 

1. 
2. 

10 percent for chrysene and benzo(e)pyrene 
20 percent for all other compounds 

Corrective action will be performed if these criteria are not achieved as described in Section 15. 
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11.3.2 Laboratory Check Standard 

The initial caiibration is verified by the analysis of an ICV check standard. A continuing 
calibration verification (GOV) check standard is analyzed at a frequency of one per ten samples. 
The measured value for the iCV and CCVs must be within 90 to 110 percent of the true value 
(these limits are from EPA's Method 420.4, August 1993) for the anal^cal run to be accepted, 
if a GOV fails, all the samples analyzed after the last successful GGV must be reanalyzed. 

The laboratory uses a phenol standard obtained from a different source than the calibration 
check standards for the laboratory check standard (LGS). A minimum of one LGS must be 
analyzed with each batch of prepared samples. The LGS is processed with the samples through 
ail steps of the procedure. The control limits for the LGS are 72 to 115 percent (these limits are 
statistically based on the laboratory's past performance on the method). If these limits are not 
met, the associated samples must be reanalyzed. 

Quality control charts are used by analysts when trouble-shooting method problems and by the 
QA office as part of the annual update of historical control limits. The quality control charts are 
maintained in the OA office. 

If the measured values from the check standards are not within control limits, the system is out 
of control and corrective action must be performed. 

11.3.3 Matrix Spikes/Matrix Spike Duplicates 

As for the other tests, matrix spikes and matrix spike duplicates will be performed at a frequency 
of five percent. The spike level is 50 micrograms per liter. The recovery of the matrix spike must 
be between 75 percent and 125 percent. Gorrective action is performed if these criteria are not 
achieved. 

11.3.4 Duplicates 

Reld duplicate analyses are performed at a frequency of ten percent. Gorrective action is 
performed if the relative difference from the duplicate analysis is greater than 70 percent. 
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12.0 PERFORMANCE AND SYSTEM AUDITS 

The ability of the Sampling Team to successfully monitor pumping wells and monitor wells, and 
the ability of the laboratory to successfully analyze ground water samples will be confirrhed by 
a series of audits conducted In conjunction with the Implementation of the ground water 
monitoring program established In the CD-RAP. 

12.1 Field Audits 

EPA Region 5 Central Regional Laboratory (CRIJ and the Central District Office (CDC) are 
responsible for the external audits of field activities. Including field sampling and measurements, 
for compliance of requirements specified for this project. The Quality Assurance Manager and/or 
Reld Team Leader of ENSR will be responsible for Intemal audits to see If field sampling and 
measurements are properly followed. Currently, no field audit has been scheduled. Results of 
any field audit will be forwarded to the EPA and MPCA In accordance with Section 16. 

12.2 Laboratory Audits 

QES participates in a variety of federal and state certification programs, (Including the EPA CLP), 
that subject the laboratory to stringent systems and performance audits on a regular basis. A 
system audit Is a review of laboratory operations conducted to verify that the laboratory has the 
necessary facilities, equipment, staff and procedures In place to generate acceptable data. A 
performance audit verifies the ability of the laboratory to correctly Identify and quantitate 
compounds in blind check samples submitted by the auditing agency. The purpose of these 
audits Is to Identify those laboratories that are capable of generating scientifically sound data. 
Section 15.2.4 discusses audits In rhore detail. A laboratory audit has been tentatively scheduled 
for winter of 1996. Results of the audit will be fonvarded to EPA and MPCA In accordance with 
Section 16. 

12.2.1 External Audits 

QES will be subjected to EPA performance and system audits for approval/ disapproval specific 
to the requirements of this program. The Laboratory Scientific Support Section (LSSS) of EPA 
Region 5 CRL Is responsible for the audits. 
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12.2.2 internal Audits 

In addition to external audits conducted by EPA Region 5 CRL, the City and/or Northwest 
Regional Quality Assurance Manager of ENSR (office in Fort Collins, Colorado), will be 
responsible for at least biennial auditing of the QES laboratory. Audit procedures will include 
both system audits and performance audits as necessary to satisfy the City that QES is capable 
of rendering satisfactory laboratory sen/ices under this QAPP (see Rgure 12-1 for the City of St. 
Louis Park Audit Checklist). Also, ENSR performs its own audit for file completeness and 
content. 
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CITY OF ST, LOUIS PARK AUDIT CHECKLIST 

Sample Receiving Y£S NO 
Are refHgerator/cold storage area temperatures recorded daily and 
are records properly maintained? 
Comments: 

Are sample chain-of-custody forms completed properly? 
Comments: 

Are the temperatures of the coolers being checked and recorded? 
Comments: 

Are volatile samples stored separately? 
Comments: 

Is access to sample storage area restricted? 
Comments: 

Data Review 
Are all calculations checked by the analyst for accuracy and 
completeness? 
Comments: 

Are anomalies documented and reported? 
Comments: 

What corrective actions are taken when the analytical results fail 
to meet QC criteria? 
Comments: 

Standard Preparation 
Are Class S weights used to check the balances? 
Comments: 

Are non-EPA and non-NBS neat materials compared to EPA or NBS 
whenever possible? 
Comments: 

Have expired standards and reagents been discarded? 
Comments: 

Inorganics 
Is the conductivity of the Milli-Q water system checked daily and 
recorded? 
Comments: 

Is linearity verified (correlation coefficient of-at least 0.995) 
before sample analysis? 

Figure 12-1 City of St. Louis Park Audit Checklist 
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Figure 12-1 (continued) 

If the CCV does not neet acceptance criteria, is the system 
recalibrated and are all affected samples reanalyzed? 
Comments: 

Organic Extraction 

Are all reagents and solvents screened for potential contamination? 
Comments: 

What is the source of reagent water? 
Comments: 

Are spiking solutions and standards prepared from separate stocks? 
Comments: 

Is glassware cleaned appropriately? 
Comments: 

Are the hood airflows checked and how often are they checked? 
Comments: 

6C/HS Lab 

Are current SOP's available for all personnel in the area? 
Comments: 

Is preventive maintenance performed on all instruments? 
Comments: 

Have MOL studies been performed on all methods? 
Comments: 

Are method blanks analyzed with every batch of samples? 
Comments; 
Are results of QC samples verified to determine if QC criteria has 
been met before sample analysis begins? 
Comments: 

Are QC results which are outside of acceptance limits checked for 
error? 
Comments: 

Are corrective actions taken as necessary and documented and 
samples reprepped/reanalyzed? 
Comments: 

: 
Are logbooks reviewed periodically, as indicated by the signature/ 
date/comments of the reviewer? 
Comments: 

YES NO 
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13.0 PREVENTIVE MAINTENANCE 

Since Instrumental methods of analysis require properly maintained and calibrated equipment, 
the operation and maintenance of modem analytical instrumentation is of primary importance 
in the production of acceptable data. In order to provide this data, QES subscribes to the 
following programs: 

• Maintenance agreements/service contracts with instrument manufacturers 
• Laboratory preventive maintenance program 

13.1 Service Contracts 

The gas chromatography/mass spectrometry equipment utilized by QES laboratory personnel 
for this project are covered by maintenance agreements with the instrument manufacturers. 
These manufacturers provide for both periodic 'preventive' service calls as well as the non-
routine or emergency calls. 

13.2 Instrument Logbooks 

The primary purpose of the mairitenance program is to prevent instrument and equipment faiiure 
and to minimize down time. A properly implemented maintenance program increases the 
reliability of a measurement system. 

individual instrument iogbooks are maintained for each piece of equipment and located near the 
instrument. General information contained in the iogbooks include: 

• Inventory information: Equipment name, model number, serial number, 
manufacturer, date of acquisition, original cost 

• Service tasks and intervals: Cleaning, calibration, operation based on the 
manufacturer's recommended schedule, and previous laboratory experience 

• Service record: Date of breakdown, date of return to service, downtime, 
problems, repairs, cost of repairs, who performed the repairs, parts required, etc. 

• Calibration/performance checks 

• Daily operational notes 
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Analysts are referred to manufacturers' operating manuals for specific procedures to be followed 
in the operation and/or maintenance of the individual instruments. 

Within each laboratory, a Service Coordinator is assigned he responsibility for overseeing the 
instrument maintenance program. Group Leaders and analysts actually implement and 
document the maintenance program. 

Each instrument or piece of equipment shall be uniquely identified. Each operating unit shall 
maintain the following: 

• Instrument/equipment inventory list 
• Instrument/equipment major spare parts list or inventory 
• External service agreement documents fif applicable) 
• instrument-specific preventive maintenance logbook or file for each functional unit 

The record of maintenance shall include at a minimum: 

• Actions taken, including parts replaced 

• Analyst initials and the date maintenance was performed whether by the analyst 
or a contracted senrice representative 

QES documents and describes in detail instrument or equipment preventive maintenance in 
operation-specific SOPs. SOPs are specific to the type of instrument or equipment being used 
for sample analysis. Preventive maintenance schedules for instruments used at QES are shown 
in Tables 13-1 and 13-2. 

13.3 Field Equipment 

All field equipment shall be inspected daily for damaged or missing pieces, which will be 
replaced as needed. 

13.3.1 Thermometer 

The field worker will handle the thermometer with care to presence its measurement integrity. 
After each use, the thermometer will be rinsed with de-ionized or potable water, wiped dry, and 
retumed to its protective case. 
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TABLE 13-1 
Instrument Maintenance Schedule 

Gas Chromatography^' 

PaPy As Needed Ouartcriy/Semi-anniMlly/Annuallv 
aieck for sufficient supply of 
cmer and detector gases. Check 
for ctnect column flow and/or 
inlet pressures. 

Rq>laoe front portion of coluiiui 
pa^ng or break off front portion 
of capiilvy columns. Replace 
column if this fails to restore 
column performance or when 
coluirui performance (e.g. pe^ 
tailing, poor resolution, high 
backgrounds, etc.) indicates it is 
required. 

Quarterly ECLD: change roughing 
resin, clean cell assembly. 

Check teniperatures of injectors 
and detectors. Verify temperature 
programs. 

Change ̂ ass wool plug in 
injection port and/or replace 
injection port liner when front 
portion of column packing is 
changed or front portion of 
capillary column is removed. 

Semi-annually ECD: perform wipe 
test. 

Cbe(± inlets, sqita. When using 
HP7673 autosampler, change septa 
daily. 

Rqriace sqitum (annoximaiely 
every 100 injections). 

Annually ELCD: charige finishing 
resin, clean solvent filter. 

Check baseline level. Perform gas purity check (if high 
baseline indicates that ithpure 
carrier gas rnay be in use). 

Check reactor temperature of 
electrolytic conductivity detector. 

Replace or rqiair flow controller 
if constant gas flow cannot be 
maintained. 
Replace fuse. 
Reactivate external carrier gas 

Detectors: clean when baseline 
indicates contamination or when 
response is low.. 
FID: cleatVrq>lacejet,rq>laoe 
ignitor. 
NPD: cleanfrqriace collector 
assembly. 
FID: clean lamp window, rqilace 
seals. 
ECLD: check solvent flow 
weekly, change reaction tul^ 
rqilace solvent, change reaction 
gas, clean/replace Teflon transfer 
line. 
Reactivate flow controller filter 
dryers when presence of moisture 
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TABLE 13-1 
Instrument Maintenance Schedule 

Gas Chromatography^' 
(Continued) 

•Dafly -As Needed f^rr#riY/Senri?annoaUY/AnnuaIly 
(contiiuied) HP 7673 Autosampler replace 

^nge, fill wash bottle, dispose 
of waste bottle contents. 
Purge & trap devices: periodic 
leak checks, rqilace/condition 
traps (when poor response or 
dis^pearance of reactive or 
poorly trapped compounds), clean 
sarrqrle lines, valves (if they 
bec^e contaminated), clean 
glassware. 
Purge & trap autosamplers: leak 
check system, clean sample lines, 
valves. PTAr30 auto^pler also 
requires cleaning the syringes, 
fiits, valves, and probe needles, 
adjustment of micro switches, 
replacement of Teflon valve 
bleck, and lubrication of 
components. 

(continued) 
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TABLE 1S-2 

Instniment Maintenance Schedule 
Spectrophotometer^ 

, AsNewtod Dally . Monthly An no ally 

Duat the lamp and front of the front lens. Check the zero percent T adjustment on beatings. 
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14.2 internai Components 

The results of quality control samples created in the laboratory represent estimates of analysis 
and precision for the preparation and analysis steps of sample handling. This section describes 
the quality control-type information provided tiy each of these analytical measurements. The 
frequency of each of these measurements is discussed in Sections 5 and/or 11. 

• Surrogates - provide an estimate of bias based on recovery of similar compounds, 
but not the compounds analyzed, for each sample, preparation and analysis. 

• Intemal standard - an analyte that has the same characteristics as the surrogate, 
but is added to the sample extract just prior to analysis. It measures bias or 
change in instrument performance from sample to sample, incorporating matrix 
effects associated with the analysis process only. 

• Matrix spikes/Matrix spike duplicates - the matrix spike is added prior to 
preparation and analysis. The analyte used is the same as that being analyzed 
and usually is added to a selected few samples in a batch of analyses. It 
incorporates matrix effects associated with the laboratory analysis. 

• Method blanks - provide an estimate of bias based on contamination. 

14.3 Calculation Techniques 

The quality assessment procedures described above require calculations of relative percent 
difference (duplicate analyses) and percent recovery (matrix and surrogate spikes). The 
techniques for performing these calculations are described below. 

• Precision - is the degree to which the measurement is reproducible. Precision is 
assessed by duplicate measurements by calculating the Relative Percent 
Difference (RPD) between duplicate measurements. The RPD is calculated as 
follows: 

RPD= xlOO 
+ D^I2 

where: RPD = relative percent difference 
D^ = first sample value 
Dz = second sample value (duplicate) 
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Accuracy - is a determination of how close the measurement is to the true value. 

The determination of the accuracy of a measurement requires a knowledge of the 
true or accepted value for the signal being measured. Accuracy may be 
calculated in terms of percent recovery as follows: 

Percent Recovery = y x 100 

where: X = the obsenred value of measurement 
T = "true" value 

Completeness • is a measure of the amount of valid data obtained from a 
measurement system compared with the amount that was expected to be 
obtained under correct normal conditions. 

To be considered complete, the data set must contain all QC check analyses 
verifying precision and accuracy for the analytical protocol. In addition, all data 
are reviewed in terms of stated goals in order to determine if the database is 
sufficient. 

When possible, the percent completeness for each set of samples is calculated 
as follows: 

Completeness = obtained ^ .JQQO^ 
totsJ data planned 

Comparability - expresses the confidence with which one data set can be 
compared to another data set measuring the same property. Comparability is 
ensured through the use of established and approved analytical methods, 
consistency In the basis of analysis (wet weight, volume, etc.), and consistency 
in reporting units (ppm, ppb, etc.). 
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15.1 Low-Level and Extended PAH Analyses 

15.1.1 Surrogates 

As discussed in Section 11.1.2, corrective action will be performed whenever the surrogate 
recovery is outside the following acceptance criteria: 

Acceptance Criteria % 

Surrogate Low-Level Non-Criteria 

Naphthalene<l8 21 -108 37- 107 

FluorenedlO 41 -162 36 -127 

Chrysene-d12 10-118 25-160 

The following corrective action will be taken when required as stated above: 

1. Check calculations to assure there are no errors 

2. Check internal standard and surrogate solutions for degradation, contamination, 
etc., and check instrument performance. 

3. If the upper control limit is exceeded for only one surrogate, and the instrument 
calibration, surrogate standard concentration, etc. are in control, it can be 
concluded that an interference specific to the surrogate was present that resulted 
In the high recovery and this interference would not affect the quantitation of other 
target compounds. (The presence of this type of interference can be confirmed 
by evaluating the chromatographic peak shapes and ion intensities of the 
surrogates.) 

4. If the surrogate could not be measured because the sample required a dilution, 
no corrective action is required. The recovery of the surrogate is recorded as D 
with the note surrogate diluted out. 

5. Reanalyze the sample or extract if the steps above fail to reveal a problem. If 
reanalysis of the extracts yields surrogate spike recoveries within the stated limits, 
then the reanalysis data will be used. Both the original and reanalysis data will 
be reported and documented in the narrative. 
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15.1.2 Matrix Spikes/Matrix Spike Duplicates 

The matrix spike criteria for data validity are as follows: 

• The Matrix Spike - Matrix Spike Duplicate average for each spiked compound 
must fall between the established acceptable limits (refer to Section 11.1.3 for 
limits). 

• Only one compound can be below its required minimum percent recovery. 

If the matrix spike criteria are not met. the matrix spike analysis will be repeated or a laboratory 
control sample (LOS) will be analyzed. If the subsequent matrix spike analysis or the LOS 
analysis meets the criteria, the data will be considered valid. Both matrix spike and surrogate 
spike recoveries will be used in assessing QA/QC for QES's analytical work. 

TABLE 15-1 

Summary of Historical Surrogate Control Recoveries 

OC Category 

PAHCSLP75A 

Testeedes 

PAH-CSLP-LL-75-A 
(Low Level 75) 

QCType Components 
Accuracy 

Umns 
Precision 

Um'its 

DCS/LCS/MSSD Indene 29-105 20 

DCS/LCS/MSSD Naphttialene 49-123 20 

DCS/LCS/MSSD Quinoline 29-139 20 

DCS/LCS/MSSD 2-Mettiylnaphttialene 52-108 20 

DCS/LCS/MSSD Fluorene 53-105 20 

DCS/LCS/MSSD Chrysene 32-101 20 

Benzo(e)pyrene 41-121 20 

SCS Blank Naphthalene<l8 49-102 

SCS Blank Fluorene-dIO 51-86 

SCS Blank Chfysene-d12 44-131 

Sample Surrogates Naphthalene-dS 24-108 

Sample Surrogates Fluorene-dIO 21-103 

Sample Surrogates Chrysene-d12 1-137 
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The vaiues In Table 15-1 are the limits for the surrogate recoveries for the Laboratory Control 
Samples and Method Blanks. These values were calculated using historical data from prior 
analyses. 

15.1.3 Blanks 

If non-carclnogenic PAH are detected In any Low-Level QC method blanks above the MDL but 
less than five times the MDL, the corrective action will consist of flagging the data and 
Investigating the source of the problem to Implement a corrective action for future work, if the 
concentration of carcinogenic PAH In the method blank exceeds the MDL or the concentration 
of non-carclnogenic PAH In the method blank exceeds five times the MDU additional corrective 
action, Including but not limited to, reanalyses of the blank and reanalyses of the samples may 
be required. 

If target compounds are detected In Non-Crlteria method blanks above ten micrograms per liter, 
the corrective action will consist of flagging the data and Investigating the source of the problem 
to implement a corrective action for future work. 

The relative concentration of compounds In both the samples and the blank are assessed as part 
of this corrective action. The results of these activities are documented in the narrative. 

15J2 Other Corrective Actions 

These sections discuss corrective actions which will be taken In the event that a sample or 
sample extract Is lost or destroyed during shipment, storage or analysis, or in performance and 
system audits. 

15.2.1 Samples 

In order to minimize the possibility of sample destruction during shipment, six 1-liter bottles will 
be taken for all Low-Level (ppt) samples. For all samples, field blanks and matrix spikes and 
duplicates, subsequent extraction and analysis will be conducted on four Intact 1-liter bottles. 
All field blank duplicates will be extracted and held. In the event that the field blank Is lost during 
analysis or Invalidated, the duplicate field blank will be analyzed and reported. Additional sample 
matrix will be required for matrix spike analyses. 

If less than four liters of a sample remains after shipment and storage for analysis, the Program 
Manager will be notified and another sample will be collected and shipped to the laboratory for 
analysis. The analysis report for the sample batch containing the affected sample will clearly 
note In the discussion section that a replacement sample was taken. 
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15.2.2 Samples Extracts 

If a sample extract Is broken or lost during analysis, the Program Manager will be notified and 
will be responsible for determining the need for replacing the lost sample. The analysis report 
for the sample batch containing the affected sample will clearly note in the discussion section 
the action taken. 

15.2.3 Quality Control Samples 

If a method blank, or matrix spike and Its duplicate is lost or broken during analysis, a 
replacement QC sample will be sampled and analyzed. The analysis report wili clearly note that 
a replacement QC sample was analyzed. 

If a field blank is lost or broken during shipment, storage, or analysis, its dupiicate will be 
analyzed. The analysis report for the sample batch associated with the field blank will clearly 
note the occurrence In the discussion section. 

15.2.4 Audits 

Audits of QES are performed to assess the degree of adherence to policies, procedures, and 
standards, these assessments are conducted Internally by QES personnel and externally by 
clients and regulatory agencies. Audits can Identify areas for improvement with regard to 
compliance with policies, procedures, and standards. Audits also provide a means for correction 
prior to system failure. The following types of audits and assessments are performed at QES. 

• Performance Audits 
• Systems Audits 
• Data Audits 
• Spot Assessments 
• Compliance Audits 

Intemal audits are generally conducted by QA staff, although periodic self-audits may be 
conducted by the operational units. Audits and assessments are generally conducted through 
the use of checklists and appropriate reference documents. Systems arid compliance audits are 
conducted with an opening meeting In which representatives from management, key operational 
staff, and QA staff participate. The opening meeting provides a review of the objectives of the 
audit and the schedule required to conduct the audit. At the completion of the audit, a debriefing 
Is held to outline the findings. Including Identification of positive performance, to discuss 
requirements in areas of deficiencies, and to answer questions. Spot assessments are generally 
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more informal than systems or compliance audits, and may be conducted without prior 
scheduling. 

the findings of ail audits and assessments are documented as is the laboratory response and 
any corrective actions. Foiiow-up checks are performed and the status of implementation of 
corrective actions is documented for all categories of audits and assessments. This cycle 
continues until all issues are closed. 

15.2.4.1 Performance Audits 

Performance audits or performance evaluations are conducted to verify the ability of the 
laboratory to correctly identify and quantitate compounds in check samples. These samples 
may be supplied internally or externally as blind or double-blind samples. These samples 
demonstrate data quality through statistical analysis. The results of internal performance audits 
may be used to document the training level of the analyst performing the work or to assess the 
overall performance of the facility. Periodic double-blind performance audits are conducted by 
QES to assess all aspects of laboratory performance from project initiation through analysis and 
reporting. Each laboratory QA Manager is responsible for ensuring that performance audit 
sample(s) are analyzed quarterly (either external or internal)-

The results of each performance audit shall be reported to laboratory management. All 
performance audit results which are identified as unacceptable must be investigated, it is 
recommended that any results which are flagged as exceeding the waming limits, but within the 
control limits for the study shall also be reviewed. The findings of the investigation and corrective 
action taken must be documented. This documentation for all external performance audits shall 
be provided to the agency or client supplying the audit, as well as being included in the QA 
monthly report to management. 

15.2.4.2 Systems Audits 

A systems audit assesses fulfillment of the QES Quality Assurance Management Plan (QAMP) 
and the state of the QES Quality Management System (QMS). Each laboratory undergoes 
numerous systems audits performed by external parties, including cerfifying agencies and clients. 

15.2.4.2.1 Internal Systems Audits 

An annual systems audit will be performed under the direction of the Corporate Director of QA. 
This audit is performed to assess each laboratory's adherence to the requirements of the QAMP 
and to assess the status of corrective actions from other audits at that facility. 

R:\ENSR\1620013\R13 QAP 



QUALItY ASSURANCE PROJECT PLAN 
Page: 90 of 95 
Date: Oct 1996 
Number: RAP 3.3 
Revision: 0 

The Corporate Director of QA shall appoint a lead auditor to conduct the systems audit. A 
corporate audit checklist shall be used. The lead auditor has the authority to lengthen the audit, 
revise the scope of the audit, stop work, or specify an accelerated schedule for re*audlt. The 
lead auditor shall be responsible for preparing a report detailing the results of the audit. The 
report shall be submitted to the audited Laboratory Director and Laboratory QA Manager within 
four weeks of the audit. Copies of the report shall be distributed to the Reglorial QA Director, 
the Regional Operations Vice President, the Senior Vice President of Operations Senrlces, and 
the President. The audited laboratory must respond In writing within four weeks of receiving the 
audit report. 

The audit report shall have the following sections: 

• Introduction 
• Purpose 
• Scope 
• Summary 
• Findings 
• Comments 

Findings are defined as those non-compliant practices which require corrective action. 
Comments are considered advice and do not require a corrective action response. It Is the 
responsibility of the QA Manager at each teclllty to verify Irnplementatlon of the corrective actions 
and close all Internal audit findings. This process shall be documented and the report shall be 
provided to the recipients of the original audit report. 

Internal audit reports shall be maintained according to the QES Record Retention Policy as 
confidential documents and shall not be released for use outside the laboratory. External 
auditors may view Internal audit reports as part of their on-site audit. 

15.2.4.2.2 External Systems Audits 

Audits of QES are performed by extemal agencies and clients. All scheduled audits shall be 
placed on the facility's calendar with the knowledge of the Laboratory Director and the 
Laboratory QA Manager to assure no scheduling conflicts occur and that appropriate staff will 
be available to meet the agencies or client's objectives. 

All deficiencies reported to the laboratory must be satisfactorily responded to In a timely manner. 
Corrective actions taken must also be documented. A copy of the extemal audit report and the 
latioratory's response, documenting corrective actions, must be provided to the Laboratory 
Director, the Regional Director of QA, the Corporate Directory of QA, and the Vice President and 
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General Manager of Laboratory Operations, it is the responsibility of the QA Manager to verify 
implementation of the corrective actions and close ail findings from the audit. 

15.2.4.3 Data Audits 

Data audits will be routinely performed and documented to ensure that project records meet 
project requirements as described in method SOPs, project pians, or other documented 
requirements. The data audit is used to identify any lab errors that may have occurred. The 
laboratory QA Manager is responsible for performing data audits as specified in QA Policy No. 
QA-005. 

15.2.4.4 Spot Assessments 

Spot assessments are conducted to monitor or obsenre a process or activity in order to verify 
conformance to the specified requirements for that activity. These assessments are performed 
monthly, unless a systems audit or follow-up audit is performed by the QA Manager or Corporate 
QA office. The scope of the assessment is determined by the QA Manager and may be directed 
based on information obtained from client inquiries, trends in recorded non-conformances, 
performance audits, or other sources. A spot assessment may be used to assess a procedure 
performance relative to the documented SOP. This assessment identifies deviations from 
requirements that may not be detected in a detailed review of the data package alone. Such an 
assessment is conducted by observation of the associates performing the task compared wth 
the documented SOP. In some cases, the assessment may be conducted through interviews 
with the associate when observation of a task is not possible. Review of relevant documentation 
for the completed procedure is included in such an assessment. A checklist may be used in 
conducting the assessment. The results of the assessment are documented, as are the 
corrective actions. All deficiencies noted as a result of a spot assessment must be corrected by 
the responsible staff In a timely manner. 

15.2.4.5 Compliance Audits 

Compliance audits may consist of any combination of the previously described audits. A 
compliance audit is conducted to ensure that the laboratory is performing according to explicit 
contract requirements. These requirements may be stated in a contract, QAPjP, Statement of 
Work, analytical methods, or some combination of these documents. In addition, a compliance 
audit may include assessment of the administrative requirements of the contract, such as small 
business subcontracting pians, invoices, and notifications. The technical aspects of the 
compliance audit are assessed by the QA staff while the administrative aspects are assessed by 
a representative of the Contract Compliance Officer. Compliance audits are initiated at the 
request of tlie Contract Compliance Officer. 
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15.2.5 Fieid Audits and Corrective Actions 

ENSR oversees field sampling activities including field corrective actions. The only planned field 
corrective actions are replacement of bottles, bailers, or ground water pumping equipment if 
these items are damaged in the field. Other corrective actions may be necessary if fieid meters 
do not provide measurements within QA/QC iimits. Recaiibration and maintenance in 
accordance with manufacturer's specifications is performed, or the meter is replaced. 
Resampling has occurred in the past to replace samples lost or broken in shipment. 

The location of the monitoring wells is convenient to City and ENSR offices and to 
stores/vendors where field support is available. Therefore, the sampling programs are always 
capable of successfully collecting the samples required for the sampling event in accordance 
with the Sampling Plan. 

Data inconsistencies are potentially short-term problems that are addressed by ENSR and the 
City jointly. During the ten years of CD-RAP monitoring, only one municipal well has contained 
PAH above advisory levels and the specific course of action to resample that well, in accordance 
with the CD-RAP was followed. The data have been successfully used for the past ten years to 
identify 'breakthrough' at the carbon treatment plants, and to plan the replacement of the carbon 
in accordance with the CD-RAP. Other than the resampling prescribed by the CD-RAP, data 
inconsistencies are not the basis for any field corrective actions. The long-term nature of the 
ground water containment remediation strategy allows any data inconsistencies to be put into 
the context of a large data set that defines water quality. The laboratory analytical method has 
evolved, and has been refined, over the years to avoid data inconsistencies that were apparent 
during the earlier years of this program. The City and ENSR will continue to evaluate the 
laboratory analytical procedures in an effort to understand any data inconsistencies and the 
potential need for corrective actions. 
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The reporting system Is a valuable tool for measuring the overall effectiveness of the QA 
program. It serves as an Instrument for evaluating the program design, Identifying problems and 
trends, and planning for future needs. Regional QA Directors submit extensive monthly reports 
to the Vice President of QA and to the Vice President and General Manager of Laboratory 
Operations. These reports Include: 

The results of all systems audits Including any corrective actions taken 
Performance evaluation scores and commentaries 
Results of site visits and audits by regulatory agencies and clients; 
Problems encountered and corrective actions taken 
Holding time violations 
Comments and recommendations 

The Regional QA Directors submit monthly reports to the Vice President and General Managers 
of Laboratory Operations. These reports summarize the Information gathered through the 
laboratory reporting system and contain a thorough review and evaluation of laboratory 
operations throughout QES. 
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Date: 1st qtr. 1986 

Title: Grotmd-Water Sample Collection from Ifianber: 7130 
Monitorins Wells Bevision: 1 
(REFER TO QAPP SECTION 6.5.a.^ 

1.0 Applicability . 

Ttiis Standard Operating Procedure (SOP) is concerned with the 
collection of valid and representative samples from snund>water 
monitorins wells. The scope of this document is limited to field 
operations and protocols applicable during ground-water sample 
collection. 

2.0 Responsibilities 

The site coordinator or his delegate will have the responsibility to 
oversee and ensure that all ground-water sampling is performed in 
accordance with the project-specific sampling program and this SOP. In 
addition, the site coordinator must ensure that ail field workers are 
fully apprised of this SOP. The field team is responsible for proper 
sample handling as specified in SOP 7510, Handling and Storage of 
Samples. 

3.0 Supporting Hatsrials 

The list below identifies the types of equipment which may be used for 
a range of ground water-sampling applications. From this list, a 
project-specific equipment list will be selected based upon project 
objectives, the depth to ground-water, purge volumes, analytical 
parameters and well construction. The types of sampling equipment are 
as follows: 

e Purging/Sample Collection 

Bailers 
Centrifugal Pump 
Submersible Pump 
Peristaltic Pump 

• Sample Preparation/Field Heasuresient 

pH Hater 
Specific Conductance Meter 
Filtration Apparatus 
Water-Level Measurement Equipment 

Additional equipment to support sample collection and provide baseline 
worker safety will be required to some extent for each sampling task. 
The additional materials are separated into two primary groups: 
general equipment which is reusable for several samplings, and 
materials which are expendable. 
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• Generai-

Froject-speeifie saopling program 
Deionized-vrater dispenser bottle 
Hethanol-dispenser bottle 
Site-specific Health & Safety e<iuipment (gloves, respirators, 
goggles) 
Field data sheets axid/or log book 
Preservation solutions 
Sample containers 
Buckets and intermediate containers 
Coolers 
First-Aid kit 

• Expendable Materials 

Bailer Cord 
Respirator Cartridges 
Gloves 
Water Filters 
Chemical-free paper towels 
Plastic sheets 

Equipment checklists have bean developed to aid in field trip 
organization and should be used in preparation for each trip. 

4.0 Water-Level Measurement 

4.1 Introduction 

Prior to obtaining a water-level measurement, cut a slit in one -
side of the plastic sheet and slip it over and around the wall, 
creating a clean surface onto which the sampling equipment can be 
positioned. This clean working area should be a minimum of eight 
feat square. Care will be taken not to kick, transfer, drop, or ' 
in any way let soil or other materials fall onto this sheet unless 
it comes from inside the well. Do not place meters, tools, 
equipment, etc. on the sheet unless they have been cleaned first 
with a clean rag. 

After unlocking and/or opening a monitoring well, the first task 
tri.ll be to obtain a water-level measurement. Water-level 
measurements trill be made using an electronic or mechanical 
device. Electronic measurement devices tri.ll be used in all walls 
wherein a clearly audible sotmd cannot be produced with a 
mechanical device. 
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4.2 Well Security 

Unlock and/or open the monitoring well. Enter a description of 
condition of the security system and protective casing on the 
Ground-Water Sample Collection Record shown in Figure 1. 

4.3 Measuring Point 

Check for the measuring point for the wall. The measuring point 
location should be clearly marked on the outermost casing or 
identified in previous sample collection records. If no measuring 
point can be determined, a measuring point should be established. 
Typically the top (highest point) of the protective or outermost 
well casing will be used as the measuring point. The measuring 
point location should be described on the Ground-Water Sample 
Collection Record and should be the same point used for all 
subsequent sampling efforts. 

4.4. Measurement 

To obtain a water-level measurement lower a clean steel, 
fiberglass tape into the monitoring wall. Care nust be taken to 
assure that the water-level measurement device hangs freely in the 
monitoring well and is not adhering to the %fall of the well 
casing. The water-level measuring tape will be lowered into the 
well until the audible sound of the unit is detected or the light 
on an electronic sounder illxsninates. At this time the precise 
measurement should be determined (to hundredth of a foot) by 
repeatedly raising and lowering the tape to converge on the exact 
measurement. The %rater-level measurement should be entered on the 
Ground-Water Sample Collection Record. As well point of measurement 
should be indicated; i.e., top of protective casing, top of puefiser, 
ground level. 

4. S Decontamination 

The. measurement device shall be decontaminated immediately after 
use with a methanol soaked towel. Generally only that portion of 
the tape which enters the water table should be cleaned. It is 
important that the measuring tape is never placed directly on the 
ground surface. 

5.0 Purge-Volume Computation 

All monitoring wells to be purged prior to sample collection. 
Depending upon the ease of purging, 3 to 10 volumes of ground water to 
be determined by hydrogeologing prior to sampling present in a well 
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shall be withdrawn prior to sample collection or one volume if well can 
be purged dry. The volume of water present in each well shall be 
computed based on the length of water column and well casing diamecer. 
The water volume shall be computed, using Figure 2. 

6.0 Well-Purging Methods 

6.1 Introduction 

Purging must be performed for all ground-water monitoring wells 
prior to sample collection in order to remove stagnant water from 
within the well casing and ensure that a representative sample is 
obtained. The following sections explain the proper procedures 
for purging and collecting water samples from monitoring wells. 

Three general types of equipment are used for well purging: 
bailers, surface pumps, or down-well submersible pxmtps. 

In all cases pH and/or specific conductance will be monitored 
during purging. Field parameter values will be entered on the 
Ground-Water Sample Collection Record along with the corresponding 
purge volume. 

6.2 Bailing 

In many cases bailing is the most convenient method for wall 
purging. Bailers are constructed using a variety of materials; 
generally, ?VC stainless steel, and Teflon*. Care must be taken 
to select a specific type of bailer that suits a study's 
particular needs. Teflon* bailers are generally most "inert" 
and are used most frequently. Keep in mind the diameter of each 
aumitoring well so that the correct size bailers are taken to the 
site. It is preferable to use one bailer per well; however, field 
decontamination is a relatively simple task if required. 

Bailing presents two potential problems with wall purging. First, 
increased suspended solids may be present in samples as a result 
of the turbulence caused by raising and lowering the bailer 
through the water column. High solids concentrations may require 
that total suspended solids (TOS) and the chemical character of 
solids be evaluated during sample analyses. Second, bailing may 
not be feasible for wells which require that greater than twenty 
(20) gallons be removed during purging. Such bailing conditions 
mandate that long periods be spent during purging and sample 
collection or that centrifugal pumps be used. All ground-«fater 
collected from monitoring wells for subsequent volatile organic 
compound analyses shall be collected using bailers, regardless of 
the purge method. 
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6.3 Surface- Pump ing 

Ground-water withdrawal using puxsps located at the ground surface 
is eonnnonly performed with centrifugal or peristaltic pumps. 

All applications of surface pumping will be governed by the depth 
to the ground-wacer surface. Peristaltic and centrifugal pumps 
are limited to conditions where ground water need only be raised 
through approximately 20 feet of vertical distance. The lift 
potential of a surface pumping system will depend upon the net 
positive suction head of the pump and the friction losses 
associated with the particular suction line, as well as the 
relative percentage of suspended particulates. 

Surface pumping can be used for many applications of well purging 
and graund-%fater sample collection. In all cases, pumping cannot 
be used for the collection of samples to be analyzed for volatile 
organic compotmds (VOCs). 

6.3.1 Peristaltic Pump 

Peristaltic pimps provide a low rate of flow typically in 
the range of 0.02-0.2 gallons/min (7S-7SO ml/min). For 
this reason, peristaltic pumps are not particularly 
effective for well purging. Peristaltic pumps are suitable 
for purging situations trtiare disturbance of the water 
column must be kept minimal for particularly sensitive 
analyses. Peristaltic pusgis are most often used in 
conjunction with field filtering of samples and therefore 
can be used to obtain water samples for direct filtration 
at the wellhead. 

6.3.2 Centrifugal Pump 

Centrifugal pumps are designed to provide a high rata of 
in the range of 10-40 gallons per minute (gpm). 

depending on pump capacity. Discharge rates can also be 
regulated somewhat provided the pump has an adjustable 
throttle. 

Whan centrifugal pumps are used, samples should be obtained 
from the suction (influent) Line during pumping by an 
entrapment scheme as shown in Figure 3. Construction of 
this sampling scheme is relatively simple and will not be 
explained as part of this SOP. It is suggested that if 
samples cannot be obtained before going through the pump, 
that samples be obtained by using a bailer once pumping has 
ceased. Collecting samples from the punp discharge is not 
recommended. 
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6.3.3 Submersible Pump 

Submersible pumps provide an effective means for well 
purging and in some eases sample collection. Submersible 
pumps are particularly useful for situations where the 
depth to water table is greater than twenty (ZO-30)' feet 
and the depth or diameter of the well requires that a large 
purge volume be removed during purging. 

EBX uses the Johnson-Keck pranp model SP-81 which has a 1.7S 
inch diameter pump unit. The pump diameter restricts use 
to monitoring wells which have inside diameters equal to or 
greater than two (2) ixiches. As with other pump^type 
purge/sample collection methods, submersible pumps will not 
be used for the collection of samples for analyses of 
volatile organic compounds. Submersible pxanps should never 
be used for well development as this will seriously damage 
the pump. 

7.0 Sample Collection Procedures 

7.1 Bailing 

Obtain a clean/decontamixxated bailer and a spool of polypropylene 
rope or equivalent bailer cord. Using the rope at the end of the 
spool tie a bowline knot or equivalent through the bailer loop. 
Test the Iqiot for security and the bailer itself to ensure that 
all parts are intact prior to inserting the bailer into the wall. 

Semove the protective foil wrapping from the bailer, and lower the 
bailer to the bottom of the monitoring wall and cut the cord at a -
proper length. Boiler rope should never touch the ground surface 
at any time during the purge routine. 

Saise the bailer by grasping a section of cord using each hand 
alternately in a "rocking" action. This method requires that the 
samplers* hands be kept approximately 2-3 feet apart and that the 
bailer rope is alternately looped onto or off each hand as the 
bailer is raised and lowered. 

Bailed ground water is poured from the bailer into a graduated 
bucket to measure the purged water volume. 

For slowly recharging wells, the bailer is generally lowered to 
the bottom of the monitoring well and withdrawn slowly through the 
entire rater column. Rapidly recharging wells should be purged by 
varying the level of bailer insertion to ensure that all stagnant 
water is removed. The water column should be allowed to recover 
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to 70-90X of its static volume prior to collecting a sample. 
Water samples should be obtained from midpoint or lower within the 
water column. 

Samples collected by bailing will be poured directly into sample 
containers from bailers tfhieh are full of fresh ground %atar. 
During sample collection, bailers %ri.ll not be allowed to contact 
the sample containers. 

7.2 Peristaltic Pump 

Place a new suction and discharge line to the peristaltic pump. 
Silicon tubing must be used through the pump head. A second type 
of tubing may be attached to the silicon tubing to create the 
suction and discharge lines. Such connection is advantageous for 
the purpose of reducing tubing costs, but can only be done if 
airtight connections can be made, tygon tubing will not be used 
when performing well purging or collecting samples for organic 
analysis. The suction line must be long enough bo extend to the 
static ground-water surface and reach further should drawdown 
occur during pumping. 

Measure the length of the suction line and lomr it down the 
monitoring well until the end is in the upper 2-5 inches of the 
water column present in the well. Start the pump and direct the 
discharge into a graduated bucket. 

Measure the pumping rate in gallons per minute by recording the 
time retpiired to fill a selected volume of a bucket. Flow 
measurement shall be perfonned three times to obtain an average 
rate. 

The ptanping shall be monitored to assure continuous discharge. If 
drawdown causes the discharge to stop, the suction line will be 
lowered very slowly further down into the well until pumping 
restarts. 

Measurements of pH and specif jjLc conductance will be made 
periodically during well purging. All readings will be entered on 
the Ground-Water Sample Collection Record. 

Samples will be collected after the required purge volume has been 
withdrawn and the field parameters (pH and Specific Conductance} 
have stabilized. 

When the sample bottles are prepared, each shall be filled 
directly from the discharge line of the peristaltic pump. Care 
will be taken to keep the pump discharge linn from contacting the 
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sample-bottles. Ground-water samples requiring filtration prior 
to placement in sample containers, will be placed in intermadiare 
containers for ̂ bsequent filtration or filtered directly using 
the peristatic pump. 

At each monitoring point when use of the peristaltic pump is 
complete, all tubing including the suction line, pump head and 
discharge line must be disposed of. Zn some cas.es where saatpling 
%in.ll be performed frequently at the same point, the peristaltic 
pump tubing may be retained between each use in a clean zip-lock 
plastic bag. 

7.3 Centrifugal Pump 

7.3.1 Direct Connection Method (Hote: This metlud requires that 
the well casing be threaded at the top.) 

Establish direct connection to the top of the monitoring 
wall if possible using pipe connections, extensions, and 
elbows, with Teflon* tape wrapping on all threaded 
connections. If the centrifugal pump will subsequently be 
used for sample collection, a sample isolation chamber will 
be placed in the suction line configuration as shown in 
Figure 3. 

Prime the pump by adding tap vnter to the pump housing 
until the housing begins to overflow. 

Start the ptnnp and direct the discharge into a graduated 
bucket or a bucket of known capacity (>2.5 gallons). 

Start the pump and measure the pumping rate in gallons per 
minute by recording the time required to fill the graduated 
bucket. Flow measurement should be checked periodically to 
detenaine if pumping rates are continuous, fluctuating, or 
diminishing. If discharge stops, the pump will be 
throttled back bo determine if pumping will restart at a 
lower rate. If pumping does not restart, the pump should 
be shut off to allow' the well to recharge. 

l^surements of pH and specific conductance will be made 
periodically during well purging. All readings will be 
entered on the Ground-Water Sample Collection Record. 
Samples trill be collected after the required purge volume 
has bem withdrawn and the field parameters (pH and 
Specific Conductance) have stabilized. Samples should be 
collected from an In-line discharge valve or with a 
bailer. The pump should be properly decontaminated between 
wells. 
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7.3.2 Down-Well Suction-Line Method 

Lower a new suction line into the well. The suction line 
will have a total length great enough to extend to the 
water table and account for a minimum of five (5) feet of 
drawdown. Mote should be made that drawdown may exceed the 
depth tdtere pumping will terminate as a result of a 
limitation derived from suction-line conditions and the 
lift potential of the pump. All coimeccions should be made 
using Teflon* ferrules and Teflon* thread wrapping 
tape. Bim the pump as per Section 7.3.1. 

At each monitoring well when use of a centrifugal pump is 
complete, all suction line tubing should be disposed of 
properly. 

7.4 Submersible Pump 

Prior to using a submersible pximp, a check will be made of well 
diame'ter and alignment. A 1.75 inch diameter decontaminated 
cylindrical tube should be lowered to the bottom of each 
monitoring well to determine if the alignment or plumbness of a 
mil is adequate to accommodate the subaiersible punp. All 
observations will be entered in the Ground-Water Sample Collection 
Record. 

Slowly lower the submersible ptsnp into the monitoring wall taking 
notice of any roughness or restrictions within the riser. 

Count the graduations on the pump discharge line and stop lowering 
when the stainless steel portion is below the uppermost section of 
the static water column within monitoring well. Secure the 
discharge line and power cord to the wall easing. 

Connect the power cord to the power source (i.e., rechargeable 
battery pack or auto battery monitor) and turn the pump on 
(forward mode). When running, the pump can usually be heard by 
listening near the well head. 

Voltage and amperage meter readings on the puatp discharge must be 
checked continuously. The voltage reading will decline slowly 
during the course of a field day representing the use of power 
from the battery. Aaiperage readings will vary depending upon the 
depth to water table. Amperage readings greater than 10 amps 
usually indicate a high solids content in the ground water which 
may cause pxmp clogging and serious damage. If a steady increase 

0895J 



SZ&BXUED OFESIZZSC FBOCSCtJSE . Page: 10 or 17 
Data: 1st Qtr. 1986 

Title: Grotmd-Water Sample Collection from Kumber: 7130 
Monitoring Wells Revision: 1 

in amperage is observed, the ptimp should be shut off. allowed bo 
stop, switched to the reverse mode, stopped again and then placed 
in forward mode. If high amperage readings persist, the pump 
should be withdrawn and checked using the Large upright cylinder 
and tap water. Ground-mter conditions such as high solids may 
require that an alternate purge/sample method be used. 

Drawdown must also be monitored concinuously by remaining near the 
wall at all times and listening to the pump. When drawdown 
occurs, a metallic rotary sound will be heard as the ptsnp intake 
becomes exposed and ceases to discharge water, but continues to 
run. The pissp should be lowered immediately to continue pumping 
rater within the uppermost section of the static water column. 
BOTE: The submersible pump cannot be allowed to run while not 
pumping for more than five seconds or the pump motor will bum out. 

If drawdown continues to the extent that the well is pumped dry, 
the ptanp should be shut off and the well allowed to recharge. 
This on/off cycle may need to be repeated several times in order 
to purge the well properly. 

Measurements of the pumping rate, pH, and specific conductance 
should be made periodically during well purging. All readings and 
respective purge volumes should be entered on the Ground-Water 
Sample Collection Record. 

While pumping is on-going and when sample bottles are prepared, 
- bottles will be filled directly from the discharge line of the 

pump taking care not to touch sample bottles to the discharge line. 

At each monitoring well when use of the submersible pump is 
complete, the pump, discharge line and power cord shall be 
decontaminated according to the procedures contained in the SOP 
for Decontamination. 

8.0 Sample Preparation 

8.1 Introduction 

Prior to sample transport or shipment, ground-water samples may 
require filtration and/or preservation dependent on the specific 
type of analysis required. 

Specific preservation techniques are described in the EPA 
doctanent. Handbook for Sampling and Sample Preservation of Water 
and Wastewater (EPA-600/4-82-0Z9). The EPA maxnxal and laboratory 
manager should be consulted during the planning stage of the 
project. Project-specific sampling plans shall be assembled using 
the approved procedures obtained from the EPA manual. 
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8.2 Filtration 

Ground-water samples collected Cor dissolved metals analyses will 
be filtered prior to being placed in sample containers. 
Ground-water filtration will be perfocmad using a peristaltic pump 
and a 0.4S micron, water filter. Typically the water filters are 
142 nm in diameter and are usually placed in 142 mm polycarbonate 
housings. 

The filtration of ground-%rater samples shall be performed either 
directly from the monitoring well or from intermediate sample 
containers such as decontaminated buckets. In either case, well 
purging shall be performed first. Fresh ground water shall then 
be filtered and discharged from the filtration apparatus directly 
into sample containers. For most dissolved metal analyses, pU 
adjustment of the sample is also required and shall be performed 
after filling the saxople bottles. This is generally accomplished 
using laboratory supplied compounds such as sulfuric or nitric 
acid and sodium hydroxide. 

9.0 Documentation 

A. number of different documents must be completed and maintained as a 
part of ground-water sampling effort. The documents provide a sumeary 
of the sample-collection procedures and conditions, shipment method, 
the analyses requested and the custody history. The list of documents 
is: 

e Ground-water sample collection record 
• Sample labels 
e Chain of custody forms and tape 
a Shipping receipts 

Sample labels shall be completed at the time each sample is collected 
and will include the information listed below. A sample label is sho%m 
in Figure 4. 

e Client or project name 
• Sample number 
e Designation (i.e., identification of sample point no.) 
a Analysis 
a Preservative (e.g., filtration, acidified pK<2 HHO3) 
a Sample-collection date 
a Sampler's naaia 
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Figure 5 displays the chain of custody record used by EBT. The chain 
of custody form is the record sample collection and transfer of 
custody. Information such as the sample collection date and time of 
collection, sample identification and origination, client or project 
name shall be entered on each chain of custody record. In aceordahce 
with AO CFR 261.4(d) the following information must accompany all 
ground water samples which are known to be non-hazardous and to «diich 
U.S. Department of Transportation and U.S. Post Office regulations do 
not apply. Such information is: 

• sample collector's name, mailing address and telephone 
number, 

• analytical laboratory's name, mailing address and telephone 
number, 

• quantity of each sample, 
• date of shipment, and 
• description of sample. 

The chain of custody forms provide a location for entry of the 
above-listed information. 

10.0 References 

EPA, Handbook for Sampling and Sample Preservation of Water and 
Wastewater EPA-600/4-82-029, September 1982. 

Geotrans, Inc. RCRA Permit Writer's Manual, Ground-Water Protection 
prepared for U.S. EPA. Contract Ro. 68-01-6464, October 1983. 

Code of Federal Regulations, Chapter 40 (Section 261.4(d). 
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(Hodal Hos. 4041 aad BOOO). Hydrolabs asa asad for flald maasaranaat 
of watar-quality paraaaears. 

2.0 Raspoaaibilitias 

Tba fiald taaa is caspoasibla for aasarias that tha Hydrolab uait'is ta 
propar oparatias coaditioa prior to asa ia tha fiald. All 
systaa-calibratioa chachs ara tha caspoosibility of tha fiald taaa. 

3.0 Hatarials 

a Hydrolab Oparatioa and Maiataoanca Instractioo danual 

a Hydrolab Soada aait, battary pack and surfaca aait 

a Hydrolab calibration-cap 

a Two Pishar-braad laboratory potassiua chlorida (CCIJ staadard 
solutioas (kaowa eoadactivipy at 2S*C} 

a TWO frashly praparad pH baffar solatioas. Gaaarally pH 7.0 aad pH 
4.0 or 10.0 ara asad. 

a Distillad or da-ioaizad watar (approzuaatalj two 11tars) 

a Cbasucal-fraa papar towals 

a ScrawdriTars (as sappliad in tha Hydrolab Aceassory Hit) 

4.0 Procaduras 

Tha Hydrolab proridaa slaoltaaaoas aaasaraowat of four watar quality 
parifflatars; 1) dissolvad ozysaa, ia OH/I. 2) tsaparatara. ia *C; 3) pU. 
ia staadard aaits, aad 4) coadactivity, ia oahos/ea (aS/ca). Tha paaal . 
switch ea tha front of tha indicator unit controls which paraaatar is 
bains saasorad aad raod-oat. 

Tha display is raod ia tha followias aaaaar;' taaparatara. pff aad 
dissolvad ozysaa ara raad oat diraetly. For azaapla, a_ taaparatura of 
21.8*C will ba displayad as 21.8. A dissolvad ozyjaa (0.0.) or pH 
raadias of 8.1 will ba displayad at 08.1. Coadactivity is raad oat 
diraetly on tha 2h seals. If tha 2ait seals is raqairad to maasura 
hishar coadactivity tha aaobar that is displayad will aaad to ba 
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Pa«e .>i' 
2 8 STANDARD OPERATING PRCXIEDURE 

Title: Number; 
CAlibrafcioa and Oparatian of Hydrolab Watar Quality Honxtoc R.eviii„n-

1 

Bultipliad by 10. In tha 2Q01c scala tba raadias will ba 
•altipliad by ICQ. For azaapla. suppoaa tba laaplo bains Masurad 
has a eonductivitT of 1527 nS/ca. asias tha 21c scala, tha display 
will show 1527 (dlraet raad-out). Oains tha 20k seala tha display 
will show 153 (153 z 10 - 1530 uS/ea). Osins tha 200k raasa tha 
display will show 015 (015 z 100 • 1500 uS/ea). Only tha Hydrolafa 
aodal AOAl offers tha thraa seala aaasuraaaat. Tha Hydrolab 
nodal 8000 is rastrictad to naasuraaane of conductivity within'tha 
raaga of 0-2000. 

4.1 Hydrolab Calibration 

A. complata calibration chack should ba parformad before goins to 
and aftar returning from a fiald saapling/watar quality 
SMasuranant activity. Tha calibration procaduras should ba 
carried out in a controlled anviroesMnt such as a laboratory, but 
a fiald office or closad-in shaltar may also ba used. 

At laast one hour prior to calibration, taka tha following 
preparatory steps: 

1) Eaoova tha **Storaga-Cap" froa tha Sonda Unit. 

2) Kasuva tha protectiva guard from tha dissolved ozygen sensor. 

3) Install tha "Calibration-Cup** on tha Sonda Unit and fill to 
tha bria with distillad watar. 

a) Seal tha Calibration Cap with tha soft plastic cap and store 
tha sonda unit, calibration standards, and tha distilled 
water at constant rooa taaparatura for at laast one hour in 
order to bring tha various sensors, tamparature coapansating 
alaaants, and tha calibration solutions into thermal 
aqulibfiun (within a few degrees). 

All of tha calibration controls are located on tha front panel of 
tha Indicator Unit. Adjustments, if necessary, should ba made in 
the following suumar: 

1) Hamova'tha appropriate seal-screw for tha paranatar being 
adjusted. 

2) Insert a small screwdriver through tha access- hole and 
adjust tha calibration control in tha direction which brings 
tha reading into agreamant with tha value of tha standard 
solution being enployed. 

3) Kaplace tha seal-screw. 
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STANDARD OPERATING PROCEDURE - .. ' 
Tide: N'umber- ^ Calibretiea end Operatioa of Hydrolab Water Quailty Boaitor • SOP 732 

tCcvniun: ^ 

A, aiar will bo usad aavaral timas durias tba calibratioa 
proeodora. lb is to bo parfoesMd ia tha followias aaaaar: Fill 
tho calibratioa cap halfway with do-ioaizad or distillad water. 
Snap oa the loft plaatie cap; shake tha soade nait for tea secoads 
aad thea pour oat the water. Bepeat twice aare dsias fresh 
de^ioaized or distilled water. Bamove the cup aad shake as such 
of the riase water as possible froa tha eLactrodaa. 

4.1.1 Dissolved Ozysea Calibratioa 

Tha Dissolved Ozysea system is tha first to be calibrated 
siaee the water that has baaa stored ia the calibratioa cup 
is used to aaiataia eoatrol of tha temperature iasida tha > 
cup. Tha calibratioa staadard is aithar a water sample of a 
kaowa 0.0. eoacaatratioa (dateraiaad ia the laboratory by 
tha Wiaklar or iodamtrie method ia aeeordaace with Staadard 
Hathods for the, Fruniaatioa of Water and Wastewater.. ISth 
Bditioa. APHA-AWWA-WPCF. 1980 or water-saturated air at the 
temperature iaside the calibratioa cup. Tha followias 
procedures are for the water-saturated air method for 0.0. 
calibratioa. 

Tavert the Soade Oait axid remove tha soft plastic cap. Pour 
off aaoush water to brias tha level to just below the 0.0. 
•embraae- retaiaer 0-rias. With a claaa paper towel or 
tissue blot eay moisture from the 0.0 aambraaa. Cover tha 
calibratioa cup oouth with oaa of the hard plastic caps 
provided ia the Accessory Bit. This will keep draft's from 
blowias oa the membraae. Oo not seal tha cup with tha 
plastic cap, because that could causa a partial-prassure 
chaase ia the cup. Wait approximately S miautes, or uatil 
the readiac is stable, thea switch to the TEZfPESAIUBS 
positioa aad record the temperature readias. Safer to 
Table 1 for the correct ozysea eoaeeatratioa at this 
temperatare. Since the table valnes refer to eoaceatratioas 
at Staadard Pressure it will be necessary to correct the 
valae for local barometric pressure. This should be done in 
the followias manner: 

Correct D.O. Settias " (Local Barometric 
Pressure/760mm} z (Table value 
at Cap Temperature) 

EZUIPLZ: If T - 28.3*C aad Local Buometric 
Pressure • BOOmm, 

Correct 0.0. Settias •> (8Q0sm/76Omm) z (7.6 ms/I) 
a 8.0 ms/l 
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STANDARD OPERATING PROCEDURE „,. ' _ . • uate. , 

^ CAlibcatioa and Oparatioa of BTdroIab Watar Ottnlity Honitoc soP 73; 
Kevntun: ^ 

If a baroxoatar is not availabla. tba aquiralant praaanra sny 
ba aatimatad from labia 2 whieb calatas ataospharie prnasitra 
with alavatxoa abova naaa saa Laval. Ibarafora, tb« 
approziaata ataospbacie prasivra at an altxbuda of 2000 
faat, for azaapla, tfoold ba: Local Itaoapbacic Prasscra a , 
703m Hs. 

Adjust tha Dissclvad Ozysan ealxbcatxaa eoatrol until the 
proper ralua (roundad to naarase taneb) is displayad. Pour 
our tba watar; and than follow witb a KIXSZ STEP. 

4.1.2 pa Calibration 

Callbratins tba pa systaa raquiras tba usa of two 
Flsbar-brand pa laboratory buffar solutions. Oapandins upon 
tba application, aitbar pa 4.0 or pa 10.0 is uaad in 
addition to pa 7.0. Invert tba sonda unit and fill tba 
calibration cup witb frasb pa 7.0 buffar solution. Switch 
to "pa**, and wait approziaataly S ainutas for tbaraal 
aquilibriua. tban adjust tha pa calibration control until 
7.0 Is displayed on tba raad-out. 

Pour out tba 7.0 buffer and repeat tba KIXSE STEP. Invert 
tba sonde unit and screw on tba calibration cup; fill with 
10.0 or 4.0 buffer. Aftar approziaataly S-ainutas. adjust 
tba pa "Sldpa** control until aitbar 10.0 or 4.0 (as 
appropriate for tba buffer bains usad) is displayed on the 
read-out. Pour out tba buffer and repeat tba 2I2iSE STEP Two 
Tinas 

4.1.3 Conductivity Calibration 

Aftar tba second RIHSZ STEP, take a clean paper towel or 
tissue, and blot aost of tba noxsture in tba alactroda area 
so tbat tba standard will not suffer dilution. 

Install a clean calibration cup and invert the sonde unit. 
Tba conductivity system is calibrated usins 4t least two 
prepared ECl standard solutions witb a known conductivity at 
23*C. Prom Table 3, select two standard solutions witb 
valnes of approzimataly ona-tbird and two-tbirds of tba 
raase you are most likaly.to ancounter in tba field. For 
azaapla, if you are soi^s to be worbins in fresh watar (Q-2IC 
scale) you would want to use a O.QIH standard and a O.aoSM 
standard. Select the more eoncentratad of tba two standards 
and pour it slowly down the side of the calibration cup 
until full. Whan the readies is stable, adjust tba 
conductivity calibration control until the display aaccbes 
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STANDARD OPERATING PROCEDURE n, • ' " 
Date: 

Tide: Vumoei-
Calibraeion aad Operation of HTdroInb Vator Quality Hoaitoc 732c 

tno Taluo listed in Table 3. Empty tbe ealibratioa cup and 
repeat tbe KZBSZ STEP TWo Times. Pour in tbe second 
standard. Cbeck tbe readins on the Display. It should be 
correct within • 11 of the raa«e beins used. For example. 
If the 0-2E scale is used, the readins for the second 
standard should be correct within * 20 uS/ea of the true 
value. Pour out the standard solution. Perform a ZIHSE 
STEP. 

a.1.4 Temperature Calibration 

The temperature system is factory calibrated and is accurate 
to ± 0.2*0. No calibration adjustment is provided. K 
periodic check of the temperature system asainst an ' 
HBS-traeeable thermometer should be performed as a 
verification. 

4.2 Final Preparation 

Turn the system off and disconnect the systam components, leplace 
all rubber dust caps. Semove the Calibration Cup from the Sonde 
Unit and replace the protective guard on the dissolved oxygao 
electrode. Fill the Storage Cap with tap water and install onto 
the Sonde Unit. The system is now calibrated and ready for field 

4.3 Field Operation 

KesMve the Storage Cup from the calibrated sonde unit and install 
the guard or the optional sample circulator. Connect the systam 
components. Lower the sonde unit into the water (sideways, if 
possible) and shska it to dislodge air bubbles trapped U the 
eoadnetlTity cell block. Selease the sonde unit and lower it to 
sample depth. Wait until the readings stabilize (0.0. is the best 
Indicator) and then record the value for each parameter. Repeat 
at new depths or locations. 

Uhen using for ground water sampling, pour/place a sample of 
ground water into the Storage Cup and attach it to the sonde so 
that all nodes are submerged. 

Check the battery voltage occasionally; charge or change batteries 
if the level drops below 10.S volts. DO WOT charge the battery 
routinely after each day's use. Doing so may shorten the life of 
the battery. Use the battery until the voltage level drops to 
between 10.S and 11.0 volts. At this point put the battery on 
charge for 24 hours. 
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Page: 6 of 8 
Date: 1st Qtr. 1984 
Number: SOP 7320 
Revision: 1 

TABLS I 

DISSOLVED OXTCZH SATUEAXIOM VMJJtS IN 

OISTILLZD VAXES AX 760 nss He 

Trap. ('CJ DO (m*/ll Trap <-C) • DO (os/l) 

0.0 14.6 13.3 9.9 
O.S 14.4 16.0 9.8 
1.0 14.2 16.3 9.7 
l.S 14.0 17.0 9.6 
2.0 U.9 17.3 9.5 
2.3 U.7 18.0 9.4 

3.0 13.3 18.3 9.3 
3.3 U.3 19.0 9.2 
4.0 13.1 19.3 9.1 
4.3 13.0 20.0 9.0 
3.0 12.8 20.3 8.9 
3.3 12.6 21.0 8.8 

6.0 U.3 21.3 8.8 
6.3 12.3 22.0 8.7 
7.0 12.1 22.5 8.6 
7.5 U.O 23.0 8.5 
8.0 11.8 23.3 8.4 
8.3 11.7 24.0 8.3 

9.0 11.6 24.3 8.2 
9.3 11.4 23.0 8.2 
10.0 11.3 23.3 8.1 
10.3 11.1 26.0 8.0 
11-0 ll.O 26.3 8.0 
11.5 10.9 27.0 7.9 

12.0 10.8 27.3 . 7.8 
12.3 10.6 28.8 7.7 
13.0 10.3 28.3 7.6 
13.3 10.4 29.0 7.6 
14.0 10.3 29.3 7.3 
14.5 10.2 30.0 7.4 
13.0 10.0 30.3 7.4 



Page: 7 of 8 
Date: 1st Qtr. 1934 
Number: SOP 7320 

•MU 2 1 

Site AppraxifflAte Meftn 
81«v«tioa a*coffl«tcic Pressure 

(Peet-,*bove aesn see level) (BBB He) 

1000 733 

1200 720 

2000 - 702 

2200 694 

3000 640 

3200 669 

4000 626 

4200 644 

2000 632 

2200 620 • 

6000 609. 

6200 298 

7000 286 

7200 272 

8000 264 

8200 224 

9000 243 

9200 233 

10000 - 223 



TABU 3 

coNDvcrmrr CAI^HEAHOS STAMOASOS 

Page: 8 of 8 
Date: 1st Qtr, 1984 
Number: SOP 7320 
Revision: 1 

Cooducitivias of Potusiua 
Cblorida Soltttioas at 2S*C 

M.V. - 7A.55S 

CosduetivitT Eaadirs an 
Hydnlab Oisplay for Glvan 

ttanga Sattiag <aS/ea> 

Cone. Gruas KCl/L nS/em (0-28J (0-208J (0-2008) 

0.0003 0.03723 73.9 — -

0.001 0.07456 147.0 147 - -
0.002 0.1491 292.0 292 - -
0.003 0.3728 717.8 718 — -
0.01 0.7456 1.413g 1413 141 -
0.02 1.491 2.767K 277 -
0.03 3.728 6.6688 667 -
0.1 7.456 12,908 1290 129 
0.2 14.911 24.828 — 248 
0.5 37.278 58.648 586 
1.0 74.555 111.98 — 1119 

KOXES: (1) two caadttctiTitr standards ara racosBaandad far each range 
sattiag (bozad-in valnas). Calibration adjustsants will ba 
aada first with tha highar eaaeantratian and than with the 
lower eoacaatration. 

(2) Single dashes indicate ranges which are not recoastended " 
calibration ehaehs. 

or 

(3)' Tha Hydcolab modal 8000 is rastrictad to coaduetivity 
readings batwaan 0-2000 vS/ca. (0-2h} scaia). tharafore 
caadactiviby readings and thns calibration solutions within the 
0-20h and 0-2001: ranges will not apply. 
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STIHDAHD OFSEAJXBG PBOCZDOES Pase: 1 Of 5 
Dat:e: 3rd Qtr. 1986 

Title: Packagins and Shipoenc of Samples number: 7510 
(REFER TO QAPP SECTION 6.5) Revision: 1 

1.0 Applicability 

Tbis Standard Operating Procedure (SOP) is concerned with procedures 
associated with the packaging and shipment of samples. Two general 
categories of samples exist: environmental samples consisting of air, 
mter and soil; and waste samples which include non-hazardous solid 
wastes and hazardous wastes as defined by 40 CFK Part 261. 

2.0 Responsibilities 

It is the responsibility of the project inanager to assure that the 
proper packaging and shipping techniques are utilized for each 
project. The site operations manager shall be responsible for the 
enactment and completion of the packaging and shipping requirements 
outlined in the project specific sampling plan. The site operations 
manager shall be responsible to research, identify and follow all 
applicable U.S. Department of Transportation (DOT) regulations 
regarding shipment of materials classified as waste. 

3.0 General Hethod 

The objective of sample packaging and shipping protocol is to identify 
standard procedures which will minimize the potential for sample 
spillage or leakage and field sampling program compliance with 
U.S. EPA and U.S. DOT regulations. 

The extent and nature of sample containerization will be governed by 
the type of sample, and the most reasora^le projection of the sample's 
hazardous nature and constituents. The EPA regulations (40 CFR Section 
261.4(d)) specify that samples of solid waste, water, soil or air, 
collected for the sole purpose of testing, are exempt from regulation -
under the Resource Conservation and Recovery Act (RCRA) when all of the 
following conditions are applicable: 

A. Samples are being transported to a laboratory for analysis; 
B. Samples are being transported to the collector from the laboratory 

after analysis; 
C. Sasiples are being stored (1) by the collector prior to shipment 

for analyses, (2) by the analytical laboratory prior to analyses, 
(3) by the analytical laboratory after testing but prior to return 
of sample to the collector or pending the conclusion of a court 
case. 

Qualification for categories A and B above require that sampie 
collectors comply with U.S. DOT and U.S. Postal Service (USPS) 
regulations or comply with the following items if U.S. DOT and USPS 
regulations are found not to apply: 
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SIUmAHD OFKRAZXBC PBOCZDOBS Pase: 2 of 5 
Data: 3rtl Qtr. 1986 

Title: Packaging Shiiment of Samples Hianber: 7S10 
Revision: 1 

Zba follotring infocmation must accompany all samples and wi LI be 
entered on a sample specific basis on chain of custody records: 

e sample collector's name, mailing address and talephone number, 

• analytical laboratory's name, mailing address and telephone number, 

a quanLlLy of sample, 

a date of shipment, 

a description of sample, and 

in addition, all samples must be packaged so that they do not leak, 
spill or vaporize. 

4.0 General Hethods 

4.1 Place plastic bubble wrap matting over the base and bottom comers 
of each cooler or shipping container as needed to manifest each 
sample. 

4.2 Obtain a chain of custody record as shown in Figure 1 and enter 
all the appropriate infocmation as discussed in Section 3.0 of 
this SOP. Chain of custody records %fill include complete 
infocmation for each sample. One or more chain of custody records 
shall he completed for each cooler or shipping container as needed 
to manifest each sample. 

4.3 Wrap each sample bottle individually and place standing upright on 
the base of the appropriate cooler, taking care to leave room for 
some packing material and ice or equivalent. Rubber bands or tape 
should be used to secure wrapping, completely around each sample 
bottle. 

4.4 Place additional bubble wrap and/or styrofoam pellet packing 
material throughout the voids between sample containers within 
each cooler. 

4.5 Place ice or cold packs in heavy duty zip-lock type plastic bags, 
close the bags, and distribute such packages over the top of the 
samples. 

4.6 Add additional bubble wrap/styrofoam pellets or other packing 
materials to fill the balance of the cooler or container. 

4.7 Obtain two pieces of chain of custody tape as shown in Figure 2 
and enter the custody tape numbers in the appropriate place on the 
chain of custody form. Sign and date the chain of custody tape. 
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SIMmAHD OPKHAHHG FEOCSDnSS Page: 3 Of 3 
Date: 3rd Qtr. 19S6 . 

Title: Packasins Stipaeat of Samples Bumber: 7510 
Eevision: 1 

4.8 To complete the of custody form enter the type of analysis 
required fior each sample, by container, under the "ANALYSES'* 
section. Under the specific analysis enter the quantity/volume of 
sample collected for each corresponding analysis. 

If shippins the samples where travel by air or other public 
transportation is to be undertaken, sign the chain of custody 
record thereby relinquishing custody of the samples. 
Relinquishing custody should only be performed when directly 
transmitting custody to a receiving party or when txransaitting to 
a shipper for subsequent receipt by the analytical laboratory. 
Shippers should not be asked to sign chain of custody records. 

4.9 Remove the last copy from the chain of custody record and retain 
with other field notes. Place the original and remaining copies 
in a zip-Lock type plastic bag and place the bag on the top of t^ 
contents within the cooler or shipping container. 

4.10 Close the top or lid of the cooler or shipping container and with 
another person rotate/shake the container to verify that the 
contents are packed so that they do not move. Improve the 
packaging if needed and reclose. 

Uhen transporting saatples by automobile to the laboratory, and 
where periodic changes of ice are required, the cooler should only 
be temporarily closed so that reopening is simple. In these 
cases, chain of custody will be maintained by the person 
transporting the sasqile and chain of custody tape need not be 
used. If the cooler is to be left unattended, then chain of 
custody procedures should be enacted. 

4.11 Place the chain of custody tape at two different locations on the 
cooler or container lid and overlap with transparent packaging 
tape. For coolers with hinged covers, if the hinges are attached 
with scre%fs, chain of custody tape should also be used on the 
hinge side. 

4.12 Packaging tape should be placed entirely around the s^le 
shipment containers. A minimum of one to two full wraps of 
packaging tape will be placed at at least two places on the 
coaler. Shake the cooler again to verify that the sample 
containers are well packed. 

4.13 If shipment is required, transport the cooler to an overnight 
express package terminal or arrange for pickup. Obtain copies of 
all shipment records as provided by tlie shipper. 

4.14 If the samples are to travel as luggage, check with regular 
baggage. 
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STAIDAED OFSRAZZHG PBOCXDOBS Page: 4 of 5 
~ Date: 3rd Qtr. 1986 

Title: Packaging and Sbipinent of Sasiples Humber: 7510 
Revision: 1 

4.15 Upon receipt of the sables, the axialytical laboratory will open 
the cooler or shipping container and will sign "received by 
laboratory" on each chain of -custody form. The laboratory will 
verify that the chain of custody tape has not been broken 
previously and that the chain of custody tape number corresponds 
%n.th the number on the chain of custody record. The analytical 
laboratory will thea forward the back copy of the chain of custody 
record to the saxaple collector to indicate that sample transmittal 
is complete. 

5.0 Documentation 

As discussed in Section 4.0 the documentation for supporting the sm^le 
packaging and shipping %n.ll consist of chain of custody records and 
shipper's records. In addition a description of sample packaging 
procedures will be trritten in the field log book. All doc:imentatian 
%ri.ll be retained in the project files following project completion. 
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STANDARD 
OPERATING 
PROCEDURE 

•"-•EnsecD 

Subject or Title: Page 1 of 2 
BUILDING SECURITY - REFER TO QAPP SECTION 7 

SOP No.: Revision No.: Effective Date: 
LP-RMA-0001 Original 12/9/87 

Superseaes 

1. purpose:— : 

The purpose of building security is to guarantee data security and 
confidentiality for the client as well as providing analytical data which is 
legally defensible. 

2. Policies: 

RMAL's security policy includes controlled access to the building, testing 
areas and data files, confidentially agreements with all personnel, 
identification badges for all personnel, electronic security and fire alarm 
systems, and a security guard. All visitors are also assigned visitor badges and 
are aeeompanied by RHAL staff during their stay in the facility. 

3. Safety Issues: Not Applicable 

4. Procedure: 

Building Security 
a. All exterior doors to the facility will remain locked at all times 

with the exception of the front entrance. 
b. During the hours of 7:00 a.m. to 6:00 p.m., the front entrance or . 

main reception area is controlled by the receptionist and secured 
by locked entries. The alarm system is not activated during this 
time period. 

c. During the hours of 6:00 p.m. to 7:00 a.m., the front entrance is 
controlled by security guard. All persons entering or leaving the 
facility will be recorded by the security ̂ ard. The alarm system 
Is activated during this time period to prevent all other exterior 
doors from being usable, including sample receiving and the patio 
doors. 

Prepared Date: 

Date: 

Date: 

idt (FT 
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Sample receiving during the hours of 6:00 p.m.to 7:00 a.m. 
permitted only with the assistance of the security guard. 

is 

b. 

Personnel Identi f1cati on 
al All employees and visitors are required to wear security badges at 

all times while on the premises of all ENSECO divisions. 
The personnel administrator is responsible for issuing a picture 
I.O. badge to an employee on the employee's first day of 
employment. Each employee is responsible for his/her badge. 
Additionally, each employee will be required to sign a 
"Confidentiality Agreement" which is included in the employee's 
personnel file. 

c. The receptionist is responsible for issuing a badge to each visitor 
to the facility. Visitors must request a badge from the front 
office of the division they visit, sign the visitor log and must be 
accompanied by an ENSECO employee before access to any building 
will be allowed. 

Building Alarm System 
While it is not anticipated that employees will have to set or 
disarm the alarm system, it is important that employees understand 
the procedure. Unless used correctly, the alana will go off and 
the Arvada Police Department will be called. 
The procedure is confidential information and can be obtained from 
the Personnel Department. 

a. 

b. 

5. Responsibilities: 
a. It is the responsibility of each employee to maintain 

confidentiality of all clients data. 
b. the Personnel Department is responsible for issuing employee 

identification badges and having signed "Confidentiality 
Agreements" in each employee's personnel file. 

c. The receptionist is responsible for issuing visitor badges and for 
visitor sign-in during normal business hours. The security guard 
is likewise responsible for visitor and employee comings and goings 
between the hours of 6:00 p.m. and 7:00 a.m. 

d. Employees escorting visitors are responsible for ensuring that 
visitation procedures are followed and that data confidentiality 
has not been compromised. 

6. Comments; 
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1. Purpose 

All laboratory data will be subjected to a rigorous data review process 
prior to its release to the client. The review process has been developed to 
minimize errors associated with sample processing, sample analysis and data 
reporting and to ensure that information pertaining to a given sample is 
well-documented. The process consists of a three-level review whereby results 
generated for a specific project are evaluated to ensure that 

o project is complete; 
o precision, accuracy and detection limits are met; 
o raw data interpretation is correct; 
0 all calculations are correct; 
o contractual requirements are met; and, 
o all information is well documented for archival purposes. 

Enseco/RMAL uses a cauterized Laboratory Information Management System 
(LIMS), as well as a variety of custom software programs designed to perform 
calculations, check results, generate reports, and to ensure data integrity 
and security. Whenever possible, historical client-specific data may aid in 
the review process as an additional check on generated results. 

2. Policies 

All project data will be subjected to a three-tier review process 
including review by operations, the data review group for inorganics, GC/HS, 
and chromatography and the final review by the project or client managers. 
Data will not be released to the client until the review process is completed. 

Prepared by: Date: 
Allen J. Medine, Ph.D. December 9, 1987 

Manage^t Approval: Date: 

i M \m\ {Z.Uo(&^ 

J 
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3. Safety Issues 

There.are no direct safety issues which are of concern for the data review 
process. As with other non-analytical activities, caution should always be 
exercised when performing data review functions in the laboratory. For 
example, discussing problems with analysts, examining original samples, 
checking preparation aliquots will require review personnel to be in the 
laboratory or in appropriate storage areas. A review of safety concerns for 
all of these areas shall be implemented. 

4. Procedure 

The data review framework is essentially the same for the metals, non-
metals. GC/MS and chromatography groups. The differences between each groups 
procedure are due to analysis differences, data entry and data correction 
software developed for LIMS. The data review process consists of three levels 
(LEVEL 1. LEVEL 2 and LEVEL 3). The general framework for the laboratory 
review process is shown in Figure 1. 

A. LEVEL 1 REVIEW 

The LEVEL 1 REVIEW begins at the analytical (bench) stage where LEVEL 1 
review is primarily a self-review of all information generated during the 
analysis. During the analytical test, the analysts have much information 
concerning the precision, accuracy and problems. The intent of the data 
review program is to take advantage of this condition by-review of all 
analytical details generated by the analyst and subsequent approval of the 
test results and QC by the analysts immediate supervisor. Specifically, the 
functions of the analyst and supervisor are as follows: 

ANALYST: 
1. Review Prep Lab Notes - Preparation lab notes are to be 

reviewed to determine if there were anomalies observed which may 
affect the analysis for certain parameters. 

2. Review Special Instructions - For certain projects, the 
Client may have specified certain modifications to a standard test, 
analysis using a custom test, project specific QC, or special 
preparation of the sample. 

3. Record All Necessary Information - While this may be 
considered more of an operations or analytical method concern, proper 
documentation of the analysis. In sufficient detail to allow re­
creation of the analysis. Is essential for an effective, efficient 
data review program and to permit development of a sound data archive 
program. An important part of data recording is to reveal whether 
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the test proceeded according to the Analytical Method SOP and that 
deviations from the method, anomalies during analysis, or that 
decisions concerning re-analysis are well-documented. 

4. Check All Calculations - Errors frequently occur during 
calculations for standard curves, dilution factors, unit conversions, 
or extrapolations from instrument response to appropriate 
concentrations. The analysts will check ALL calculations, or verify 
data entry into software designed to perform calculations, examine 
results for agreaaent with expected results (i.e. order of magnitude 
or better) and indicate that calculations were reviewed on the LEVEL 
1 REVIEW CHECKLIST. 

5. Provide Data and QC Summary - Sunmiaries of parameter 
concentrations and QC data generated are to be provided to the 
supervisor along with raw data (bench sheets, chromatograms, etc.) 
for supervisor approval of the analytical results. 

6. Provide Out of Control/Anomally Sheet - Information regarding 
out of control situations or anomalies is necessary for review 
personnel to re-create the analysis idien there are questions 
concerning the data which has been generated during the analysis. 
Holding time violations are to be clearly indicated along with the 
appropriate reasons for the violation. 

7. LEVEL 1 REVIEW CHECKLIST - The function of the checklist is 
to indicate that the above items have been considered in the 
analysis. The LEVEL 1 REVIEW CHECKLIST is shown in Figure 2. There 
are more detailed items which are considered during the analysis and 
the review procedure by both analysts and the immediate supervisor in 
the GC/MS, GC, Metals and Inorganic Groups. Much of this information 
can be found on the LEVEL 2 CHECKLIST'S. For example, in metals 
analysis using graphite furnace analysis, the analysts and supervisor 
will examine instrument standardization criteria (absorfaance for 
standards,etc.), dilution factors, linear range compliance, detection 
limit adjustment and whether the Method of Standard Additions was 
required. 

SUPERVISOR: 

It is recognized that the analyst supervisors are not a part of 
the data review group. However, the supervisors are directly 
responsible for the analytical performance of the various analyst 
and, as such, are an integral part of the review process. The main 
functions of the supervisors are to review analysis as soon as 
possible and 1) accept analysis or 2) suggest re-analysis. As part of 
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the LEVEL 1 REVIEW process, supervisors will perform the following 
tasks: 

1. Review analysis package for QC, reasonable results, holding 
tie violations and general acceptance of analysis. It is vet^ 
important that re-analysis decisions be made at this level. 

2. Signify approval on LEVEL 1 REVIEW CHECKLIST 

3. Approval of data entry into data base management system 

4. Schedule data entry (applicable to inorganics analysis at 
this time only). 

It will be the responsibility of the supervisor to review and 
approve (or disapprove) the analysis on a daily basis. It will not 
be acceptable for supervisors to allow their review packages to stack 
up while other tasks are being performed. The review process depends 
on a continual flow of information through the the various levels. 
To meet turnaround times and other constraints of a commercial 
laboratory, it is essential for supervisors to provide a timely 
review of data generated by the analysts. 
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B. LEVEL 2 REVIEW: DATA REVIEW GROUPS 

At the present time, separate data review groups exist in the inorganics 
division, the GC/MS division and the Chromatography division. A thorough 
review of the project data base takes place within the data review groups. 
There are numerous items which are common to each divisions review procedure. 
Each review group has developed a separate checklist to aid each reviewer in 
specifics related to the analytical tests. In addition, the reviewers in each 
group possess sufficient experience with the analyses conducted by the 
division to allow a comprehensive assessment of the precision and accuracy of 
the data generated. 

The LEVEL 2 REVIEW is considered to be a peer review of the analytical 
data and review of project specific requirements. At this stage of the 
review, a complete check of the tests assigned to a project is made against 
the project data base to assess project completion. Additionally, the 
preparation lab notes, bench sheets, QC forms and anomally sheets are reviewed 
in detail to ensure that raw data has been interpreted correctly, that 
detection, precision and accuracy criteria are met, that the information is 
well documented for archival purposes, and that contractual requirements are 
also met. 

Each data review group will evaluate the project data with respect to the 
LEVEL 2 REVIEW checklists. If any re-analysis is required at this stage, the 
decision is documented along with other project specific data, the LEVEL 2 
REVIEW CHECKLISTS for each group are shown in Figures 3-5. The completion of 
the LEVEL 2 REVIEW is indicated on the checklists by the appropriate 
signature. 

The reviewers will also provide Information which is used by the report 
preparation personnel to prepare the final project report. Reviewers should 
provide comments on unusual or Inconsistent results, anomalies, subcontractor 
data, and the extent of any necessary data qualification. Reviewers are to 
also assanble the complete package for report generation. Including the above 
comments and raw data, when requested. 

Following the completion of the review by the peer reviewers, the con^ilete 
package will be examined by the data review supervisor. Supervisors will 
provide additional review of comments, anomalies, data qualification, and 
relationships between parameters, vdien appropriate. Approval of the LEVEL 2 
REVIEW by the supervisor Is also Indicated on the LEVEL 2 REVIEW CHECKLIST. 

The supervisors will also check the file for completeness, address 
comments from reviewers, and spot check results for reasonableness. The 
supervisors will also develop revisions to the data review SOP, provide 
training to data reviewers, assist development of computer knowledge-based 
review software and provide a continued evaluation of data review procedures. 
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At the conpletion of the review process for each division, the supervisor 
will change the project completion status in LIMS from status 4 to 7. 
Altering the project status in this way allows management to effectively move 
projects through the laboratory as rapidly as possible. 
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C: LEVEL 3 REVIEW: CLIENT MANAGERS 

The last review of project data takes place at the client manager level. 
This review is directed at the results obtained, the clients needs, overall 
project results across analytical divisions, special instructions, analysis 
problems, the extent of data qualification. Client managers are not 
responsible for numerical errors, wrong analysis dates and other information 
which is the responsibility of LEVEL 1 and LEVEL 2 REVIEW. 

5. Responsibilities 

LEVEL 1 REVIEW 

The operations supervisors are directly responsible for the approval of 
the analysis and the LEVEL 1 REVIEW CHECKLIST. The 
analysts are responsible for the analyst items on the checklist and being 
aware of what takes place during LEVEL 2 REVIEW. 

LEVEL 2 REVIEW 

The peer reviewers in each data review group (inorg., GC/MS and 
chromatography) are responsible for the detailed review of all project 
information as indicated on the LEVEL 2 REVIEW CHECKLIST. The data review 
supervisor is responsible for a brief examination of the project data and 
consnents, additional comments appropriate for the final report, training 
reviewers, and developing review procedures to be used for the LEVEL 1 and 
LEVEL 2 REVIEW. 

LEVEL 3 REVIEW 

The client managers are responsible for ensuring that the client's needs 
have been met, that the data appears reasonable and that contractual 
requirements have been met. 
6. Comments 

For the review process to be effective in correcting problems and 
improving data generated in the laboratory, it is.essential that reviewers 
inform operations supervisors and client managers on a regular basis of the 
problems which have been identified during the review process. Review 
checklists or written memos would be an effective means for alerting various 
personnel on problems which could be avoided or should be corrected. 
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Figure 1 - Laboratory Data Review Framework Form 
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L-EVEL 1 REVTl^ CHgCKLIST PB0JEC7 » 

ANALYTICAL TEST 
ANALYST ITENS 

Y N NA Preparation Lab Notes Reviewed 

Y N NA Special Instructions eollowed 

Y " N NA Samples Properly Preserved and in Proper Container 

Y N NA Bench. Sheets (Data Package Completed With All 
Inforaatioc. Including Special Instructions 

Y N NA Blank Correction Procedure 

Y N NA All Calculations Checked 

Y N NA QC Wit**'a Limits 

Y N NA Out of Control Form Filed 

Y N NA Analysis Anomallies Noted 

ANALYST COHHENTS: 

ANALYSTS BE7IEW DATE 

SDFERVISOR ITENS 

Y N NA Results Appear Reasonable 

Y N NA Re-run Decision Documented 

Y N NA Holding Time Violations Documented 

SOPERVISOR CQNUENtS: 

SOPERVISOR APPROVAL , DATE 

DATE DATA ENTERED BY WHOM -

Figure 2 - Data Review Program Fonn 
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DATA BgVTCT PBOGHAM 

r.TTvirr. 7. RKVIEW CHELT^LIST PROJECT a _ 

TWOHGANTCS: HETAL5 

Y N MA Project Assignment Record (LIMS] vs. Actual Data 

Y H HA Preparation Lab Motes Reviewed 
} 

Y M HA Special Instructions Followed, Check Item 
Project Specific QC 
Raw Data Requested 
Limited Sample Volume 

j; Special Preparation Needed 
Custom Analytical Test 
Special Holding Times 
Other 

Y N HA Bench. Sheets (Analysis Package} Complete 
Y N HA Special Instructions Noted 
Y H HA Detection Limits Correct 
Y N HA Blank Correction Procedure Followed 
Y H HA Significant Digits Correct 
Y H HA All Calculations Checked 

Y N HA QC Checked and Acceptable 
Y N HA OC Lot Assignment Correct 
Y N HA Out of Control Form Filed 

Y N HA Analysis Anomallies Noted 

Y N HA Re-run Decision Documented 

Y N HA Analysis Date Reflects Date of Accepted Data 

Y H HA Holding Time Violations Documented 

Y M HA Camera-Ready Report Cover Sheets Completed 
Y H MA Prep sheet Attached 
Y H HA Analysis Anomally Sheet Attached 
Y N MA Raw Data Attached 

LEVEL 2 HEVIEVf APPROVAL DATE 

CORRECTIONS ENTERED DATE 

SOPEHVISOR APPROVAL DATE 

Figure 3 - Data Revim Program Form 
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6C/HS DATA REYTB? CHECKLIST 

cn 1. Check LIKS Test vs SOP. 
^ 2. Oiedc anomalies sheet and QC forms. 
d 3. Check standard and see if it was updated. 

4. Look at cbromatogram for: 
cn a. carry-over 
^ b. truncating peaks 
^ c. general chromatographic quality 

d. very large unknown peaks 
5. Recalculate run factors. 
6_ Check surrogates. 
7. Check Quant list for: 
^ a. linear ranges 

b. co-eluting compdunds 
c. IS areas 
d. carry-over 

8. Check spectra for ID'S and saturation. 
CU 9- Check if TIO's are pulled if necessary. 
CH 10. Check chromatograia vs Quant li-st vs TID's. 
^ 11. Recalculate all target coopounds and HQ's. 
^ 12. Note any anomalies not on form already. 
cn 13. Over-all project review (compound types, ratios). 

Figure 4 - GC/MS Data Review Checklist Form 
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Y H HA Project Aasignnent Record (LIMS) vs. Actual Data 

Y N HA Preparation Lab Hotes Reviewed 

Y H HA Special Instructions Fallowed. Check Item 
Project Specific QC 
Raw Data Req.uested 
Limited Sample Volume 
Special Preparatiozi Heeded 
Custom AnalTtical Test 
Special Boldinf Times 
Other 

Y H HA Bench Sheets (.\nal7sis Package) Complete 
Y H .HA Special Instructions Hoted 
Y H HA Detection Limits Correct 
Y H HA Blank Correction Procedure Fallowed 
Y N HA Signi fleant Dibits Correct 
Y N HA All Calculations Checked 

Y H HA QC Checked and Acceptable 
Y H HA QC Lot Assignment Correct 
Y N HA Out of Control Form Filed 

Y H HA Anal/sis Ancmallies Hoted 

Y H HA Re-run Decision Documented 

Y H HA Analysis Date Reflects Date of Accepted Data 

Y H HA Holding Time Violations Documented 

. Y H MA Camera-Ready Report Cover Sheets Completed 
Y H MA Prep sheet Attached 
Y H HA Analysis Anomally Sheet Attached 
Y H MA Raw Data Attached 

LEVEL 2 HbVlhW APPROVAL DATE 

COHHECTIOHS EMTERED., DATE 

SUPERVISOR APPROVAL DATE 

Figure S - Data Review Program Form 
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ENSECO PROPRIETARY INFORMATION STATEMENT 

This document has been prepared by and remains the sole property of ENSECO, a 
division of Corning Lab Services, INC. It is submitted to a client or 
government agency solely for its use in evaluating Enseco's qualifications in 
connection with the particular project, certification or approval for which it 
was prepared, and is to be held proprietary to Enseco. 

The user agrees by its acceptance or use of this document to return it upon 
Enseco's request, and not to reproduce, copy, lend or otherwise disclose or 
dispose of the contents, directly or indirectly, and not to use it for any 
purpose other than that for which it was specifically furnished. The user 
also agrees that where consultants or others outside of the user's 
organization are involved in the evaluation process, access to these documents 
shall not be given to those parties, unless those parties also specifically 
agree to these conditions. 

1. Purpose: 

To create analyses records in the laboratory computer for notification to 
lab analysts. 

2. Policies: 

Log-in must be completed within 24 hours of authorization. Authorization 
occurs after all discrepancies are resolved or in some instances approved 
addendas are received. 
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3. Safety: 

Always wear gloves, safety glasses and lab coats when handling samples. 

4. Procedure: 

As log-in proceeds fill out the LOG-IN checklist (Figure 1) and address 
all the issues on this form. 

4.1 Once all discrepancies (as described in the sample receipt SOP LP-
RMA-0005) have been resolved as best possible, go to the second page 
of the project screen in LIMS. Make sure that the correct 
information regarding turn around time, due date, date of receipt are 
present. Accept the samples by using the sample delivery acceptance 
soft key. After each soft key, a "do" or saving key must be used to 
save the changes. Samples cannot be logged in unless this step is 
performed. 

4.2 Determine group codes for each sample. Samples with the same 
analytical requests and same matrix type should be grouped together 
in one group code. Check with the project administrator regarding 
any special instructions for the samples. 

4.3 In LIMS, go to "Group Code"by using the "Group Code" soft key. Add a 
group code by pressing the "Add Group Code" soft key. In the group 
code the LIMS sample numbers, matrix type and total sample number 
fields should be completed. 

4.4 Next go to "Test List" using the "Test List" soft key. Use the "Add 
test list" soft key and add the test codes that are applicable to the 
client request for each sample as listed oh the chain of custody 
and/or other supporting documentation. 

4.5 Create group codes and add the requested tests for all samples with 
similar sample matrices and analytical requests. 

4.6 Add any applicable special instructions for the corresponding 
groupcode in which the sample(s} is assigned. To input special 
instructions, the following sequence of soft keys must be used. If 
others are used, the special instructions will not appear. "Group 
Code", "Test List", "More Functions", "More Functions", "Group 
Instruc.", "Add Instruc." If special instructions are long, 
additional sequences may be necessary. Make sure a note that there 
are additional sequences is added. 



RMAL Industrial Sample Checklist Revision 3.0 Februaf7 27, 1992 

Project #: Date/Time Received: 

Company Name & Sampling Site:, 

•Cooler #(s): 

Temperatures:, 

* Place copy of airbill 
inside all non-RMAL 
coolers. Describe here. 

UNPACKING & LABELING CHECK POINTS: 

1. Radiation Checked; (record reading if > 15 mr): 

2. Cooler seals Intact: 

3. Chain of Custody Present: 

4. Bottles broken or leaking (comment if Y): 
-photograph broken bottles-

5. Containers labeled (comment if N): 

6. pH of samples taken: 
-any discrepancies between pH and bottle 
type? (list below) 

INITIALS 

7. Chain of Custody signed with date, time & lab: 

6. CoC agrees with bottle count (comment if N): 

9. CoC agrees with labels (comment if N): 

10. VGA samples filled completely (comment if N): 

11. VGA samples preserved: 

12. Sediment present in "D" bottles: 

13. Short holding times: 

14. Matrix QC verified: 

15. Nulti phase samples present (comment if Y): 
-photograph multiphase samples-

16. Clear picture taken & labeled: 

Comments: include action taken to resolve discrepancies/problems. Include a 
hard copy of VAX mail or extra paper if more space is needed. 

Sign and Date:, 
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4.7 Go to the sample list by using the "Sample List" soft key. Add each 
sample, (use "Add Sample" soft key) filling out all pertinent 
information such as; sampling date and time, group code, bottle types 
received. Fill out all fields. 

4.8 Print the sample list, and a group code report using a controrR" at 
the sample list screen and group code screen. The paper work should 
be placed in the project folder. A level 3 checklist (Figure 2) 
should already be in the the project folder. Abort from this data 
base and go into "Project reports". Go to acceptance letter and 
print the acceptance letter by using the appropriate soft key. By 
using the appropriate soft keys print the sample description and 
request list paper work. This paper work should also be place into 
the project folder. 

4.9 Fill out a chain of custody (Figure 3) for subcontracted work if 
necessary. A purchase order (Figure 4} must also be filled out. For 
subcontracting to another Enseco facility fill out the 
Interlaboratory Analysis Request form (Figure 5). 

4.10 Perform any compositing, filtering or splitting as necessary. Create 
any additional preserved bottles if necessary. 

4.11 Put samples in the proper locations. Volatiles are placed in 
separate refrigerators. Waters for organic prep are placed in 
refrigerators near the Organic prep labs. All other samples are 
placed by team identification in the walk in refrigerator. 

4.12 Place project folder in the appropriate location for the team. 

5. Responsibilities: 

Project Administrator is responsible for reviewing that the log in has 
been performed correctly based upon the client's requirements and that 
sample receiving personnel are notified of log in errors. The Project 
Administrator is responsible for confirming that errors have been 
corrected. Sample receiving personnel are responsible for transferring 
the information received with the samples to the laboratory LIMS system 
and ensuring that a hard copy of this information is placed into the 
project folder. 

6. Definitions: 

Special instructions - Typed Instructions in LIMS to the teams and 
analysts that are necessary to complete the work and can not be indicated 
by using one of the test codes assigned to the samples. 



RMAL Industrial Login Review 

Project #: 

Set-up By: 

Logged By: 

r I • 

Revision 3.0 February 27, 1992 

Dup'd from project #: 

Dup'd Group Codes: 

Date: 

SAMPLE CONTROL REVIEW 

1. Chain of Custody filled out correctly: 

2. Short holding time worksheet correct: 

3. Sample bottle/type correct: 

4. Overflow sample storage in special instructions:. 

5- All login paperwork included and correct: 
Sample list, group code report •& acceptance letter 

6. Trip blanks, equipment blanks, and field blanks 
have correct aliquot designation: 

7. Sample disc., request list, and 
acceptance letter in folder: 

INITIALS 

8. Comments: Include action taken to resolve discrepancies. Include 
hardcopy of VAX mail, or extra paper, if more space is needed. Sign 
and date. 

PROJECT ADMINISTRATOR REVIEW: 

Report input sheet: 
Invoice information: 

All discrepancies resolved: 
Sample and test matrices correct: 
Sub paper work correct: 
Clear picture of sub samples in folder 
Special Instructions in LIMS: 
Modified component lists checked: 
Project due, TAT, received & collected 

dates OK: 
Log released: 

N INITIALS DATE 
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LEVEL 3 CHECKLIST 
(To be completed at level 3 review prior to reporting projects.) 

CLIENT: PROJECT #: 

1. Is the chain of custody complete and properly signed? 
(CHECK: client IDs, date/time collected, date/time 
received, sample matrix.) 

2a. Have all requested parameters been reported for each 
sample, including sub-out work and raw data? 
(CHECK: tests requested and methods referenced.) 

b. Have all miscellaneous items been checked? 
(CHECK: dry weight vs. wet weight, units, "J" values, 
"B" flags, reporting limits/dilutions, field parameters 
reported.) 

c. Hill reanalysis data be reported with original data (if 
requested)? 

3. Are the following forms/checklists available and complete?: 
-industrial report writing checklists 
-anomaly forms 
-out-of-control forms 
-holding time violation forms 

4. Are ̂  changes effecting project/program specifications 
documented and present in the project folder? (This 
includes phone logs pertinent to the project specifications 
and project anomalies, all change orders, HT violations, and 
changes in TAT.) 

5. Is the report consistent with the specifications in the 
Program Assessment Checklist (PAG)? (This includes format, 
DQOs, etc.) 

6. Are the project data consistent with related measurements 
and parameters, including su^out work? (Does the data 
make sense from an historical or site specific perspective?) 

7a. Have all non-analytical items and invoice text items been 
added to the invoice? 

b. If the primary deliverable was late, or holding time 
violations occurred, have penalties been assessed and 
has the invoice been adjusted (if applicable)? 

Comments: , 

PA Initials: Date: 

YES NO 



T^6oee3 

CHAIN OF CUSTODY 
ENSECOCUENT 

Eftecx) 
A Giining Company 

Rochy AAounlaIn Analytical Laboratory 
4955 roiTOw Stroot 
Arvado. CO 80002 
303/421-6611 FAX: 303/431-7171 

SAMPLE SAFE"* CONDITIONS 
FACKED BY 

SEAL INTACT UPON RECEIPT BY SAMPLINO COMPANY 

SEAL NUMBER 

CONDITION OF CONTENTS PROJECT 

BAMPLINO COMPANY SEALED FOR BHIPPINB BY INITIAL CONTENTS TEMP 

BAMPLINO SITE 

TEAM LEADER 

"C 
SEAL NUMBER SAMPLWa STATUS 

D Dons D Continuing Until 
CONTENTS TEMPERATURE LPON RECEIPT BY LAO 

DATE TIME SAMPLEID7DESCRIPTION 

SEAL INTACT UPON RECEIPT BY LAB 

• Yat • No 

SAMPLE TYPE tCONTAIWtM ANALYSIS PARAMETERS 

•C 
REMARKS 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

RELINQUISHED SY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
DEUVBRED TO SHIPPER BY 

METHOD OF SHIPMENT AIRBILL NUMBER 

6I0NED DATE/TIMC 

• 
ENSECO PROJECT NUMBER 

ENS-II33 Whits - CLIENT Pink - LAB 



h 160^6: ̂  PURCHASE ORDER 

Rocky Mountain Analytical Laboratory 
49SS Yarrow street. Afvada..CO 80002 (303)421-6611 

AOIViS|bNOF 
^SECb 

mCORPORATEO 

NUMBER. 
Show this Purchsse Ortfer Number 
on all eoiraspondanea. iiwoicas. 
dipping papers and packages. 

Date 

To Contact. 

Phone_ 

Date Required. 

Emp. 
No. Dept. Project Quantity Item if/Description Price Amount Rec'd Date 

Acknowledge promptly if you are unable to ship 
complete order by date specified. 
Invoice in triplicate. Signed by. 
S^12 



INTERLAI 
CHAIN O' 

ATORY 
STODY 

seco 
Company 

IjWOE OF 

SHiP'Ta Al MLVnCAl REQUEftl rs SEND RESULTS TO 

• 
ATTENTION- ATTENTION'. 

EXPORT ID 
SAMPLE 

CONDITION 
UPON 

RECEIPT 

COMMENTS 
SAMPLE 

CONDITION 
UPON 

RECEIPT 

SAMPLE 
CONDITION 

UPON 
RECEIPT 

. 

TEST PRICE 
WRITTEN RESULTS VERSALA=AC RESULTS PO No 
REQUIRED BY (DATE) REQUIRED BY (DATE) 

SUBTOTAL Q C. n STA»«*PO'NSECO nC'"pnOYOCOL • PROJFCT SPfC'FlO .... .. .. 

DISCOUNT / SURCHARGE RAMPI P niRPORAL nPMWRn nBmiBMTnpjiFNT nounup ... 

TOTAL DETECTION LIMITS • COMMON PRODUCTS • OTHER* 
^SPECIAL INSTRUCTIONS 

HOLDING TIMES OENSECO DEPA-CLP DTiEn • OTHER* 

RAW DATA COPIES NEEDED • YES • NO 

CUSTODY SEALS INTACT DYES • NO awETWEiOHT DDRYWEIOHT • RELINQUISHED DATE/TIME 

RECEIVED DATE/TIME 

1 

ENS-Iloa 
IMPORT COPY 



STANDARD 
OPERATING 
PROCEDURE 

Enseco 

Silfiject or Title: Page 1 of 
. USE OF PAR (Project Assignment Record) - Refer to QAPP Section 7.1 

SOP No.: ' Revision No.: Effective Date: 
LP-RMA-OG04 Original 12/9/87 

Supersedes:' 

1. Purpose: 

To designate and authorize the tests required for each sample (or sample 
site) and the matrix of these samples in order for a sample receipt technician to 
assign these tests in the lab computer. 

2. Policies: 

PAR'S are always filled out before the log-in process may take place. 
Changing a standard list of analytes for a test logged in must be approved by a 
senior level manager. 

3. Procedure: 

a. Choose one of the 4 types of PARs. 

Long Form - for projects involving Mass spec.. Chromatography, 
Inorganic and metal work. (Figure 1). 
Inorganic - for only inorganic and metals work. (Figure 2) 
Chromatography - for only chromatography work. (Figure 3) 
Mass Sbectfdmetrv - for only Mass spec. work. (Figure 4) 

b. Fill in the information at top. Group the samples by similar tests, 
required for the same sample matrix. Indicate the proper sample matrix 
(Figure 5). Indicate the proper test matrix (see the choices on the 
PAR). 

For tests 01 - water 
20 - solid 
40 - waste 
16 - TCLP 
13 - EP TOX 

Management 



^^— EnsecD 
STANDARD 
OPERATING 
PROCEDURE 

Page _2_ of 29 

SOP No.: ^ Revision No.: Effective Date: 
LP-RMA-0004 Original 12/9/87 

c. Mark the columns associated with each group of samples for the test 
desired (with an x). Some exceptions are: 

S or 0 are required for some tests to indicate single or quad 
analyses 

T or D are required to indicate Total or Dissolved 

C is required to indicate a change to a standard list. For 
any C marked there must be an explanation written on the PAR. 
For example some analytes might be deleted or added from a 
standard Priority Pollutant Semi volatile list. 

d. New tests that are not on the. PAR must be created by the Data 
Administrator following completion of the Request form (Figure 6). 
Generic tests are available as place holders while the test is being 
created. 

5. Responsibilities: 

Project managers are responsible for the accuracy of the PAR. 

6. Comments: 

TCLP preps must be assigned. They are not pulled with the Job codes. Some 
tests are not to be changed or modified (ICPLIT). Not all created tests are on 
the PAR. Host of the tests that RMAL sends to subcontractors must be hand written 
on the PAR. (Figure 7) 

'7. Definitions: 

Jobcode - groups of tests that will be automatically assigned by the 
coiqiuter by the use of a simple phrase; example RCRAOIC assigns all 
RCRA tests. 



SOP No. LP-RMA-0004 
Page: 3 of 29 
Date: 12/9/87 
Revision: Original 

LONC FORM PC 1. Lasi AeritiaiK 6/S/t7 Curmu Jlensiait: 9/IS/87 (Job Ocxja V H 

PLUJC |Rxo Hgr: 8r- IDaCK / / ISpel * K 

caODP sqpl KQC Tterc iOx 

B 
C 

D 

E 

Baxartf Ljib«l: 

niinT. sun 

«< »> «<A »> ORGANIC CHEMISTRY <« >» «< »> 

GC/LC AulyaM Test ID MatrlcM A B C D E 

SDOk Wtaal QHSQf 01 

RolfltU* Ortymtm •• MIU 01^ ,16,46 

vctkfu (saa iKTBC X2HQ!) 601121 20 

VtiieeUe 602U OUO ,16,46 

RGA's (ICR I TJMTTS) 602X21. 20 

Otalsm, ECbribeosem, xyines QUO ,16,46 

WUttHi tCLSOf 01 

Aeralcte A Aeryiomtrik M3U OtJO 

604IZ 01,20 

Btttodin^ 60SU OIJO 

SttbaLata 6Q6IZ 01,20 

Kitxesadnes 60712 01,20 
OEganaeblecim Pv n li liti i/n:n*« 608 Od? FP OUO ,16,46 

OC Bes6*a/SC8*S (ICR TTMrrj CO/ V8L 20 
MEdES onjnm iDntjne Pi' ii U liViyTni's OCR ro OUO 

* BSL OBgamnrtilnriTW Beatddde^/BCB'a •• OCPHSI. oi;zo 
BSL CCR'VXCB'S (ICR IiDSX) 20 

dP/BSL CtganedUodoe Pescicida/FCB's oa?ccp 01,20 

J^ipendiac 8 or 9 OCR A» 01,20 

01,20,16,46 

eUa OCPSDW 01 

OCPRCR OUO 

SCB«s 01,20, 

Hitn-Anmatia A Cydlk Ktuna 609U OUO 

Folynae^ar AxcnatlB / 610 LCPNA 0140 ,16,46 

Halotthert UIU CIJO 

Chlorinaud Hydnearbanx 6S2U OIJO 

Pesticides •« OPP 01,20 

•m Hast Mnriliflahle Test 
* ptt-femai Standaxl Rndoce (01 t 20 

Natal 
01 C 20 Boldad - St>l.ftd. OL 

Figure 1 - Long Form for GC/NS. Inorganic, Metal Analyses 



LONG FORM pg 2. 

SOP No. LP-RHA-Q004 
Page: ^ 29 
Date: 12/9/87 
Revision: Original 

Laa XtrisiciK 6/8/87 Curms Rmswn.- 9/15/87 

GC/LC AaalyMs (coat.) TMt ID MaotcM 1 A a C D E 

Appoxttx 8 or 9 ttgaoopboBobaEa Pesdcides aepm 01.20 1 1 .1. 
anwnrtbca or9 Hnrtdrlripv BBS jun 01.20 

UOP 01,30. 16.46 

• SCRR &n±dfildas HRBSDW 01 

\
 

1 1 a • HRB RCR 0L20 
Triaxbies 6I9U OiJO 

- & abaa YriflritVi/ BEIC 01.20 

KS 01.20 
EtSylena rni m (QB) S04ZZ 01.20 

Hydnaeartm Scan By HP Gcsm 01.20 

OCBBO 01.20 

Itebar MlscdtaLa SolVBies OC BAZ OL 

SateolatUes lay ISO USD Btl\ Oi.20 

iKalatiles lay Ifid MSD^ 01.20 

SoaiVQUtiles by HD OC sm 01.20 

Baaa MattZBla by FID GC EN 01.20 
AdL^ fay SID ocacD 01.20 
Laad teaoaeob Ononscrabim / BEEC zc 01.20,0. 16,46 

1 
GC / MS Aulyso 

vol 624 0140 .40 16.46 
Sfl 

SNA 625 0140 .40 16.46 

aCD 625 0140 .40 
BN 625 0140 .40 
VOAB5L 

lAllASBZZi 

0140 .40 16.46 
20 

• 

• HjiTWTilfyTi faowrnim list SaLvolsCiles BNAHSL 014040 1646 
* BBBiadaus ^*•"1 list Jtedd 0"j—«<«— ACDB5L 0140 .40 
• Hozaadeus SUbstaaoa list Base/Neutral OE^ BN BSL . 01.20,40 

dP/BSL ValstUes (XXD's Xnefaaded) ^QIOP. 0? ..20,25 

•• Hast HaUttatilar Test C-< Oaange nobad. Bnlrtart 01 6 2( 1 - ! StXl.1 Ptd-
PPifetiiaJ Standard tadKt (01 & ZO BoLdad) 

Figure 1 - Long Form for GC/HS, Inorganic, Hetal Analyses 



SOP No. LP-RMA-G0Q4 
Page: 5 of 29 
Date: 12/9/87 
Revision: Original 

LONG FORM pg 3. Lon iMifaiL-4/3/37 Cumm Unman: 9/tS/87 

GC/MSAaai7M« (cast.) Test ID MatrlcM B C D E 

aZ/B5L SeslwUelLes (BS<s mrHirtnrl) BIRCI? 01.20,:^ 

Bsoes VbtBClla 624 01 
HEDBS SoBbftiaclXes BN\ 625 01 

9 VbLadLi 01,20,40, 16,46 

9 SciBnaLttili askjffis 01,20,40, 16,46 

8 ac 9 rniiii iiwiiBl nmriTTt 6 a»ru9 01,20 D»J2 

6 XlBsn aa 01,20 mrJ2 

Jlppextix 8 vbletilea 01,20,40, 16,46 
jlfjpflhddae 8 TO Sauivolattlli 01,20,40, 16,46 

I ttolaCiles 01,20,40, 16,46 
tap/ > seivoUtili 01,20,40, 16,46 
top / Timrt na«l • HOE est 01,20,40, 16,46 
TOP/ Lazxl jccim SealanLBtiles 01,20,40, 16,46 

iHtalBtlli 01,20,40, 16,46 
^nE'a (XOr.CQ 20 

01,20,40, 16,46 
ValyBa^nde qytfs BH XNE 01,20,40, 16,46 
paiynaelais ssc 01,20,40, 16,46 

Xdenttlticattlm HtilatlLes HOE tS 01,20,40, 16,46 
TmlJiUvti Mentiflcaadm SenivoLttili BNE CD 01,20,40, 16,46 

HblatUi HOE G3EI 01,20,40, 16,46 
SoaivaLBClles BNE CBS 01,20,40, 16,46 

UxeBb AqpeouB Zk^aeeioa HtalatUes HOE CEI 01 
Dlxasc Xtajecelaa SobmLBtili BNE DEZ 01 

BoLdad 01 « 20 - Std. Ftd. 

C - Oianga Hoead 

Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses 



• 
LONG FORM pf 4. 

SOP No. LP-RHA-00G4 
Page: 6 of 29 
Date: 12/9/87 
Revision: Original 

Last Acruion.* 6/t/87 Csurmt HtnuM 9/13/S7 «<• »> «< »> INORGANIC CHEMISTRY «-<• «< >» 

PhrKeai T«tt Taa ID ( Matrtca I A B C D E 

Br pa RBSa « 01,20 1 
cuuAiUwlty, ma ma 01,20 

Ai 

@atar OOCR 
WA 

01 
BBECieia Slxa / HydBnaeer 20 
PaEticLe slaa / Sims 20 
Tijull jililH^Yj /I wwil FISBEI 01,20,40 
PoBoeae oll/fMaaVSalid (O/^rs) UG 40 
taOEne ornfs (Hodmed oweo Itachni^) aOHSKS 40 
Oil « GBoase / oaevueccie BU.C&S 01,20 
Oil & GBeasa / liifiaxad ai:wxnjiwrrL- (lEQ 2R0«B 01,20 
Arnwwrlr. on « oimsB/ (IB) 2BJIOSG 01,20 

IB TEH 01,20 

Mbanl TMU 
<gstwrrif1c nnnrtnrmrw case • 1 01,20 
@ilciditr 01,20 

eea MOSS • 01,20 
^ SBsea MPTPHP 20 

HEISZX 01,20 
UJUUSD 

Bazxfeiea , ICS lESBHt* 
e<<^4nin Adsocpeim P'HHX (SDR) VS S» 01.20 
Cttim EMdBo^ capaeitY 2CPCBC 20 

sxmxazc 
Ion (mder Citlan/Anlans) SM Jcb Coda: BUBUAHa 

Oxrcca I>««a4 / CcrbM 
(BOO) 01 

fhminnl (ODD) MEBQDO 01,20 
(Toq 01/20 Dndl) 

Surgeatile OBganie i (loq TKFQC 01 
Dissalvnl (Doq 01 

@ SHORT HOLDING TIMES (fobad. 

do not need an arirliflrnal lebBer 

Figure I - Long Form for GC/HS. Inorganic, Metal Analyses 



SOP No. LP-RHA-0004 
Page: 7 of 29 
Date: 12/9/87 
Revision: Original 

LONG-FOKM pf 5. Ua Smsiaa: 06/08/87 Currtnt RxTtttom 09/13/87 

Nltracca 

ncaL qodahL COB) 
ID Matrlca 

01.20 
A B C D E 

ftiiimiin Hlttmcn 01.20 
01.20 
01.20 

<aWH=Me. WtLLLiiai 01.20 

Ifltttte Plm HlttBte. Httmeo 01.20 

(Sintrau.IC iCNOS OIJO 

%mtrit€.ic tCN02 OIJO 

tbCal Ocganie'mtsasen Job : SCNOO. 

Phoiphora 
eocttaactescbao. OilnriTwn-ln 'IH1 > P 01.20 

ICPOd 01,20 
XdlYEbaqpbaba, IE 3E EP04 01.20 
mal HMfctimLta. GoladaBade tBCEP 01.20 
Rnttena. ICP Sea 2EP Sulba QinxunUs 

Saiidi 

Xaoi SalitSa (TS) Buas 01.20 
total fawpwrVirl CESS) BBXSSS 01 

@tbeal OisBOlved Solids (TDB) BAXSSS 01 
total TolaBlA Solids (TVS) aaxzvs 01.20 • 

BKOSS 01 

@ttBbidlty (Hl^ SEEnSO 01 

SaeOmbla Solids (SS) a»Ess 01 
• 

MIcroblalocy 
01 

@OalljBaaa. Faeal 01 
• • 

C-Qjanga nocadL 
& SHORT HOLOmC TIMES 

WiiSssaL"" do lide an addltlcnaL leo 

TihA*.-! Ttm tee PreferPBd 

Figure I - Long Form for GC/MS, Inorganic, Metal Analyses 



LOTC FO&M PC <. 

SOP No. LP-RMA-0004 
Page: 8 of 29 
Date: 12/9/87 
Revision: Original 

Last JUruiaK 6/8/87 Currtm Aeriswn: 9/15/87 

Solphor Tctf ID Mttrtcca 1 A B C D £ 

ZCS04 01,20 I 1 1 
SBB904 01,20 1 
BSBOS 01,20 1 

ZC ZCSOS 01,20 1 
SPBS « 01,20 1 

fltrtflrtft. ZC ZCS 1 01,20 1 
See ZCP Sotte Ocepaands • 1 

SttUUe - Roeeei-Vtt SEES R 01,20 1 
nifldou^, ZC zcsam 01,20 

Udoc^ara, ZC zcscs 01,20 

• 

1 
CyaaUe 

iMsi 01,30 
te OiTiii iiwil Inn 01,20 

tiaalc & mwTliihla 01,20 
IC IC cs 01,20 

TBOOTR 01,20 

Haloc«aa 
ZC ICBR 01,20 

Otiedda, Ttedaattic 01,20 

ntiffrifV;. Iff ICCZ. 01,20 
Besidoal KU112R 01,20 

ZC ICCZM 01,20 

rmnrlrir. fli 01,20 
miirmiirt. 01,20 

amrid*.tC iCF OIJO 
Zbdida, ZC ZC Z 01,20 

(TOX) 01,20 
BngeofaLa ocganic Balogoi (B3X) 01 

ntijjnilf» "H»11 ii^ii (OQBQ 01 

01 wrtTiT only; Otter wtdnre do nbe need an aritiilinnai letter 
R-Baaa«acafale: 

<9 SHORT'HOLDING TI>^ ' G-a»^ Nofcad. ^hr^^.r^^n«^ WPBW Kn. 1»rwfarrffi 

Figure 1 - Long Form for GC/HS, Inorganic, Metal Analyses 



SOP No. LP-RHA-0004 
Page: 9 of 29 
Date: 12/9/87 
Revision: Original 

• eaileeaemlstry TaatlD Matrtcaa | A B C D E 

GEbn Alpda a Baa mmaa 01,20 
lead 230 mnzu 01,20 

Hadlm 226 raas6 01,20 
.HadUiii 22S Bkoeaa 01,20 

230 
ITml 1II •! 

01,20 , 
m M UCBDSB# imOCJCBX 

Othar TM 
nxadn / rilgron 01,20 OnJJ 

RMhdlics (4-MP) StW4iW 01,20 

@.•911 rm laiin Offias) SBEMBRS 01,20 

TOP Manar Prapa 
tap PD9 / E3CTSACTABLE Otiymlrv Qnly- M«atapo 40 
tOP Ri# / VOLATILE oalf Mwas 40 " 
top Rap / METALS Only MMxaai 40 

TOP Rap / METALS A EXEACT. ORGS Only moras 40 

•• Trrlnrtpv ,TV trirli'i i 

• S-SlzqOA a Q-Cuad tag 01 WaUrix Only; ociiar —' •do naC nead an additional letter. 
@ Sron'HokDlNG nauJWEaisln; C-<2iange Koead. 

Figure I - Long Form for GC/HS, Inorganic, Metal Analyses 



LO.NG FORM pc S. 

SOP No. LP-RMA-G004 
Page: 10 of 29 
Date: 12/9/87 
Revision: Original 

Last Aermait: 6/S/S7 Cjrma Amsioit: 9/l5/i7 

Tnca M€Ula br IC? a AA Tut ID ( Matrices | A B C D _E 

* xo Scan / 27 Macala, SUsdara Prodact 2CP II* |01i20 i r 
2CPSS 01.20 ( 

( i 
TO suite / ChMM Foan List Beluv IZCP* <01,a0.P£.T46 \ Sea below 

CkAAMS SOtiSBe 
Test ID A B C D E 

OMOM: ^ Smte, 
Test ID A B C D E 

AlXBdnan, IC? Mingai^, 20 
antiacnv, Fum AA SS8* COHS* 

20 Halybdenn, 20 

Arsenic, FUm AA FAS* mekeL, 20 
Aasehis, Byd Gen DC7. 22 OBBiilB, 10 
Aaan^, 10 Htetteca, 20 
BastoB. 10 Bocasaam, 20 

Bona. 10 Salimitw, ixsn AA FSE* 
OrtniTTin, SUBXAA BCD* DIW.U 
OiAali^ 20 suite (SiOZ), 20 

Siilflte, 20 
C»-34 SUver, nsn AA aa* 

OimnltM (Vt) SEBC86* SUvec, 20 • 
20 SoliiB, 10 

Osfaalt, 10 SLLUlLlm. 20 
Oevper, 20 

Xten. 10 IB/' 
Xaad. fbt: ccganic Tin, 20 
Uad, XinaoaAA FEB* Tltandm. 20 
Laad. 0 
T.ltHiim, 10 VtaBdiUB, 20 
Ma^iesiisB, 20 Zlic. 20 

J. 

. T-Tbtal, R-Raoofverable; (01,20,16,46 ascrioes £dr & FVzcnae Tesss) 
4 DIS - Dlaaohwl, Tof- Total. 

Figure 1 - Long Form for GC/MS. Inorganic, Metal Analyses 



SOP NO. LP-RMA-0004 
Page: 11 29 
Date: 12/9/87 
Revision: Original 

LONG FORM K 9. Laa JberUaiK t/S/i7 Curm Msiaia 9/IS/S7 

laoctmaie RcfuUcary Ptcfcac«a | Job Mafricct A B C 0 'E 

VTTT MaCHls/lteBganlCS IMWOOlilT 01,09,20,40,lfi 1 
3X yrwi japooont ai,Q9,20,M,U 1 

*n»enrt1y pt Cpciaaal-fiBCer On Bmniiirfni BSBXPNCE 09 
Wiimili iri ajbseanoa List (BSC) Kea/Iaeajs BSDMHI 01,09,20,40,lfi 

OP / B5L issCBlV&SBganics CCPMKI 01.09,20,40 

saap*oMa (a, 09 

scRiis*^ 01,09 
B^ Toeal MsCals BCBX««K 01,09,20,40 • 

BCaaZF X Uaeals ERE Rem StdLPSd. EC. 

SCBRS IX Mst^ ERIXB^ 
BCBR Gixotbater Su^atulity BCBaS*«M^ 01,09 
BOBL ftatar Quality HeCais/laaDQanies BOnQMKt 01,09 
BOdl omnrrtMirpr Qaallly TMIoitnn ROnXMHIt 01,09 
Brtnrity Pallataxie Metals EP**K 01,09,20,40,16 

spool 01,09,20,40 . 
TOtoll MstAls BEEBeooH 01,09,20,40,16 

Mflaesy EP X Metals at BBK 40 
Radneay EF IX Hatads LPll SEEM 40 
IBCES Part X Saaeganics HPOXooi 01 
MPDES RUEt B Metals / XnoEganics / BM) NPDBOOMIR 01 
KPOes Art C Metals / Xtnganics EPOotVT 01,09,20,40 
IdP Metals Aqueous Leadata QECOOM 01,20,16 L. 
1GCP Refinery Sea BEEBnoc 

• S-Slngle, Q-Quad 

Figure 1 - Long Form for GC/HS, Inorganic, Metal Analyses 



SOP No. LP-RMA-q004 
Page: 12 of 29 
Date: 12/9/87 
Revision; Original 

s TiX Fom pgu. Last JUrisiaiK 6/S/87 Cunxiu AeHsiaK 9/I5/S7 

ItmNmbw Chkac«a 

-

. 

To Saapl* Rccrtrtaf: 

Figure 1 - Long Form for GC/HS, Inorganic, Metal Analyses 



JOB CODS PC 1 

SOP No. LP-RMA-0004 
Page: 29 
Date: 12/9/87 
Revision: Original 

LasLJUnsion: 4/2/S7 Issued: 6/8/S7 

SDWA OrlBfclBC Watar faramacars JXODE ID 1 Matrices A B C D E 

SldaBcy oa^Loa SOOPMC 01,09 

Many Haeala SDRAP^M 01,09 

adany neBgama SDRftP^Z 01,09 

Mamy todlocbeodsctr saas^ 01,09 

Many oesasbes SDRkPMO 01,09 

MBala / Tnraiymiri SCraSMKE 01,09 

MotlCr PaiUitaatt 

nrplma EP«C 01,09,20,40 

Hotala 01,09,20,40,16 

Ttrmjnnini SP»*Z 01,09,20,40 

PP«o 01,09,20,40.16 

Haaaftfaaa Sabataaca List 

ftarlitw IBSLMC Cil,a,20.40 1 
HcealaV^DnaBganlcs |BSDMMC 01,09,20,40,16 j 
OBgaaia 01.09,20,40,16 i 

RCSA Graaadwaur - Maaltortag Paramatan 
Qlllj>li41<4y O BoasMc' 01,09 

R3ASMH 01,09 

BOOS**! 01,09 

ftrftatMltty BatMn^unlO ly BOOSMR 01,09 

BC8K5MO 01,09 

Qoality Metala / Itaganics BCSOQ^^KE 01,09 
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Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses 
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SAMPLE RECEIPT AND CHAIN OF,CUSTODY 

SOP No.: Revision No.: Effective Date: 
LP-RNA-0005 3.0 1/04/93 

Supersedes: 2.0 

ENSECO PROPRIETARY INFORMATION STATEMENT 

This document has been prepared by and remains the sole property of ENSECO, a 
division of Corning Lab Services, INC. It is submitted to a client or government 
agency solely for its use in evaluating Enseco's qualifications in connection 
with the particular project, certification or approval for which it was prepared, 
and is to be held proprietary to Enseco. 

The user agrees by its acceptance or use of this document to return it upon 
Enseco's request, and not to reproduce, copy, lend or otherwise disclose or 
dispose of the contents, directly or indirectly, and not to use it for any 
purpose other than that for which it was specifically furnished. The user also 
agrees that where consultants or others outside of the user's organization are 
involved in the evaluation process, access to these documents shall not be given 
to those parties, unless those parties also specifically agree to these 
conditions. 

1. Purpose: 

To document receipt of all samples to the laboratory. To notify lab personnel 
of all incoming samples. To notify lab personnel of arriving samples that contain 
short holding parameters. To recorti the transfer of samples from the client to 
the lab. 
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2. Policies: 

Always assign a project number to every group of samples that arrive at the 
lab regardless of whether work is begun on them or not. 

Project numbers are assigned in numerical order, by the LIMS system. 

3. Safety: 

Proper personal protective equipment must be worn, including lab coats, 
safety glasses and gloves. 

All newly received sample coolers must be opened in an exhaust ventilation 
hood, and Inspected for leaking samples to prevent potential exposure to 
suspected or unknown hazardous substances that may have vaporized during cooler 
transport. 

If, after initjal Inspection and during the course of unpacking the samples 
from the coolers, a situation arises where leaking occurs or any samples begin to 
offgas or are suspected of pffgassing, the sample container and cooler must be 
returned to the sample receiving hood. 

If there are any questions, consult the Enseco Health and Safety Manual or 
the Health and Safety officer. 

4. Procedure: 

a. As samples arrive they are given a unique project number for each group-
of samples from one client. 

b. For samples arriving by a courier, check that the custody seals are 
intact. If broken, note this on the sample checklist. (Figure 1) 

c. Sign and date the Chain of Custody (Figure 2). For samples hand 
delivered,have the client sign and relinquish the chain of custody. 
Always retain the top copy with the samples and only give a bottom copy 
to the client. 

d. Open the coolers in a hood, unpack the samples and check the 
information written on the chain of custody against what was received. 
Compare the bottles with the Bottle Chain of Custody (Figure 3) and all 
paperwork received. Check for the correct test, sample matrix and 
properly preserved bottles for each test requested. Document any 
discrepancies. Note any discrepancies such as missing samples, broken 
bottles, pH or cooler temperatures greater than 4®C on the chain of 
custody form and/or the sample check list. Notify the project 
administrator of discrepancies so that the client may be contacted in a 
timely manner. 
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e. Fill out the Sample checklist while unpacking the samples. Be certain 
to fill out both sides of the checklist. Check all sections. 

f. Label all the samples (usually by sampling sites) with a project number 
and unique sample number (l,2,3,etc.). Record these numbers on the 
chain of custody next to the client identifications. Have a peer 
double check that the labelling was done correctly and referenced 
properly on the chain of custody. 

g. Check the pH of all aqueous non-volatile samples which require pH 
adjustment for preservation and record on the sample checklist. Use pH 
strips with a range from 0-14. DO NOT DIP THE STRIPS DIRECTLY INTO THE 
SAMPLE. Use a disposible micro pipet to extract a small amount of 
sample and saturate the reactive portion of the pH strip. Compare the 
pH to the pH indicator colors on the box. Notify the project 
administrator so that the client may be contacted in a timely manner of 
any discrepancies (Figure 4). 

h. Look for any inorganic short holding parameters and sign in these 
samples on the inorganic short holding notification sheet (Figure 5). 

i. Take a picture of the samples. Label a manila file folder with the 
project number. Place the picture, sample checklist, chain of custody. 
Level 3 checklist (Figure 6), Bottle Chain of Custody (Figure 3) and 
any paperwork received in the folder. 

j. Bottles needed to analyze the short holding parameters are hand 
delivered to the laboratory. Have an analyst sign the short hold 
record to document receipt of samples. 

k. Place the samples in boxes and store in the walk in cooler on the 
appropriate team shelves pending log in. 

1. After log-in, deliver the file folder to the appropriate project 
administrator. 

m. If samples or coolers are labeled with "Quarantine Sample" stickers or 
other USDA labels, consult the Quarantine Sample SOP for proper 
handling and storage procedures. 

5. Responsibilities: 

Sample receiving personnel are responsible for signing the chain of custody 
upon receipt of samples, for knowing the location of the samples except when used 
by an analyst, and for signing out maximum security samples. Sample receiving 
personnel are responsible for noting the short holding parameters only when 
indicated on the paperwork from the client. Project Administrators must notify 
sample receiving personnel if others are to be included. Sample receiving 
personnel are responsible for contacting the project administrator regarding any 
discrepancies so that the client may be notified in a timely manner. 

6. Comments: 

For maximum security of samples (beyond the storage in the secured facility) 
an internal chain of custody is provided. Analysts must sign for the samples in a 
book and sign them in on return. The samples are stored in one of the locked 
refrigerators. 
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Figure 1 - Long Form for GC/MS, Inorganic, Metal Analyses 



SOP No. LP-RMA-G0Q4 
Page: 15 of 29 
Date: 12/9/87 
Revision: Original 

R^ORO CHEMISTRY p( i. ' JUrisiaits 6/S/S7 Current Rmstans 9/75/87 ptib Coda : Y H 

Rrojao: « ] |^. H;r.: lagenatBd By; • |Dacai / / |speL. Use; Y W 
nipnr 

PhTtlealXasu | Tat ID 1 Mmtrieca { A B C D E 

(goII MHtvlty ty pi HBSH f 01,20 

Oii'li.Hivity, RMS MKE 01,20 ( 

HESOSCR 01 

(godoc OOQR 01 

Etetlcla Sixa / BydrcDecer 20 
ItatiBLa Slaa / slew 20 • • 

I Jl»i41 SISBEI 01,20,40 
Fanesc Odl / Rater / SoUds «CRS 40 

BSLOSS 01,20 
Oil « GaEoese / 2»E8t«l SpnctrcBBter (33Q IRO&B 01,20 
matic dU c Gnasa / ZR mtosa 01,20 

TBLZSBL 01,20 

MIecral Tcau 
dM vt* ft 

@AeiditY MEDCZD 
WAf AW 1 

01,20 

(Spi HEOS 1 01,20 

pH, Fa^ ISXEBP 20 
@7ajCBlinity, Ibtal/CazdVBlcazta/Hydraadde MBRZX 01,20 . 

Batdnesa, Tltxatlm EOEBnSD 
Hardness, ZCF zcaut* 

• Sodim Adsccpein itatlo (Sffi) icpsm 01,20 

ICP CEC 20 , 
BSLBOOB dii i<iRi TOSBUadC 

Sea Job Cbdat zaoUMlCE • 
Ozyfca Dammed / Carhoa 

<g Blnrtwnifial OewM Panand (BOD) |HQBQO 01 
Oifinlmii oaqgen Ooaixl (COO) |H&l£Dd 01,20 

m yvt nsm'i7t 

Hngeatals Oaganie Ondxn (VK) HlXCTac 
UXff ««/ Uifmidi 

01 • 

Oissolved Organic Cazlxn (OQC) |TOCOQC 
! 

a S-Sin7ia & toe 01 KMzix Ckily; OtUer 
«• T-Obcal, D-QiSalVQd, Rr-ftaooverable. 

C-Oianga mxe^ 
BBCcioes do zee naad an additional lettier 

6 SBJKf ISCSniS TdES 

Figure 2 - Inorganic and Metal Analyses 
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Figure 2 - Inorganic and Metal Analyses 
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Vhlntiles fay M50 MSD MQA 01,20 

Semlvolatilea fay FID GC BA 01,20 

Base HwTtTwIs by FID GC W 01,20 

acUs fay FID GcacD 01,20 . 
lad Xteataent Denonsttaslai /BEIC ic cm 01,20,16,46 

>» OCbcr <<< 

TOP EVep / EXTBACTABLE ORGANICS Oily TOPO K40 
TOP Kep / VOLATILES Only ZSB K40 -• 

Itca Naaber Chaagcs 

ComacaU To S«aplc Rcectriag : 

•• Most miifiahle Test 
• Freferzed Standard Froducc 

Figure 3 -

C- Change noted 
(01 t 20 BoLded) 
Chromatography Analyses 



JOB CODES PC 1 

SOP No. LP-RHA-0004 
Page: 24 of 29 
Oate: 12/9/87 
Revision: Original 

Lou Aeruiciu 4/2/S7 tssutd: 6/8/S7 

SDWA Drlekiac Water Paraaaetera |J.CODE ID | 1 Matrices ) A B C D E. 

jSCHAP^ 01,09 4 1 -1 
Mxary Metals jj isoop^ 01,09 || 1 1 • 
adaery Xnatganics | |SCR]VP**X 01,09 1 1 1 
Bdaaxy Badiodiaaiscxy | lsnnp**R 01,09 i 1 1 
iftjaary Organifs | |a»RP^ 01,09 ( 1 1 

|SORKS*«M£ |01,09 | _ \ 1 
Priority PoMotaau 

EP*^ 01,09,20,40 j 

Metals 01,09,20,40,16^ 

PP«I 01,09,20,40 ( 

CEganics pp^ 01,09,20,40,16)1 ' 1 
Hazardeu Snbataace List 

BBLW 01,09,20,40 1 1 1 1 
Mstali/Inaegamcs 01,09,20,40,16^ 1 1 1 

lfSIA«0 1 101,09,20,40,16^ 1 • 
SCRA Groaadwatcr - Maailoriac Paramcccn 

SultBbdUAty RC3iAS*«C 01,09 

suitability Hntals BOtASMK 01,09 
Ti > II1 BCSAS**i 01,09 

R3»SMR 01,09 

BCS^MQ 01,09 

QwUty Met^s / Ztatganics K3aQ*na 01,09 

BCRRl**!# 01,09 

-

CLP / EPA Report Pukafa 

OP c 1 d 1 
Metals / Znacgariics ^Ki i i 
Organics OP 0 1 j 

• S-=Sijigle, Q-Qjad For 01 & 09 Matrices Only 

Figure 3 - Chromotography Analyses 



3CB nacs 

SOP No. LP-RHA-0004 
Page: 25 of 29 
Oate: 12/9/87 
Revision: Original 

Lest Jterision: 4/2/S7 Issued: 6/8/87 

Wuta Chancteristles A Other Tcsti ^ J.CODE 10 i Matrices || A B C 0 E 
HC mocgaaus JBCSMfSiOI | 40 II 1 ~ 1 
ai/ Heasals ] £FI KC3H 1 

ESI lOO « j 
Src oily Haste Metals ^ SEI RCS31 ! 1 

aEC*«M/0/C 1 01/20,16 I 

land Besri iprim Rile { I8RMO 01,20,16 II 
B^MeoOs 1 01,09,20,40,16^ 

Refinery Haurdoos Coutltuenu (HQ 

01,09,20,40,16 

CMetals || 01,09,20,40,16 

BC ttganics ( FEIB>-0 01,09,20,40,161 

Waste Characteristics - Refinery 
TII<IHJJIWTI-«B I |REEW:«I 40 

EPE Metals | |EPE REEH 
EEH Oily Waste Metals j |£EZI <S3If ( 

Appendix 8 List 

OsBfiljece APB**C 01,09,20,40,161 1 
Metals / Znacgaxdcs APB<^ 01,09,20,40,16) 

Otganics | |AP8*«O 01,09,20,40,16) 1 
Appendix 9 LUt 

rv«»^1arra 1 |AP9»K: 01,09,20.40,16i 

Heials / Xnocgaaics 1 01,09,20,40,16) 

Qcganics | |AE9*«0 01,09,20,40,16) 

lonbalancc 

IXDMBMAHCE 01,09 

Cstias IQIQEKS 01,09 

Anises IMOOS 01,0? 

TCL? MASTES^40), PRE7S : THESE ARE NO LONGER INCLUDED IN JOB CODES S 

YOU MUST PIECE THE M PREPS TOGETHER VOTH DESIRED ANALYSES ; SEE FLOWCHARTS 

-OXXP Prep / EXTRACTABLE Orqanics Only * M4axaP0 1 40 
IGIP Kap / VOLATILE Ccganics Only M40ZBE 1 40 
TOP Prep / METALS Only M40XCtaf 40 
TCIP Prep / METALS A EXTRACT. ORGS 0ld.y moEOP 40 

Includes Pesticides 

Figure 3 - Chroraotography Analyses 



SOP No. LP-RMA-0004 
Page: 25 of 29 
Date: 12/9/87 
Revision: Original 

; oBgtoc casarsEg ag i i: 01/07/87 Rewisad: 03/03/87 |Jcb X N 

BEO] Iftog Hgri (gECBBBaad B/t ICace; / / (S|^ Jim V K 

GCUP SBfO. UZX Ten MX 

A 

B 

C ~~~~ 

o 
E 

dienc RA Sninilw MEixss 

label; 

oc / MS JoazacsES | 
Apppwed T» 

A B C 0 E 

Ktoxity' Boirjcanc VoLanles || VQA a< 01,20,40 16,46 

Rdflcity Bollutanc Seaxvalseiles | BNA 625 01,20,40 16,46 
Kiarity BoUucanc Acad Organics | ACQ 625 | 01,20,M 
Ptiority BaUutanc Sase^feuDsl Ocgaiucs || Btf 01,20,40 

01,20,40 16,46 
01,20,40 16^46 

flBZ83ldflUB SUbOiCBSlOB X^^SC 0S»^|8B1^CS ACD ISL 01,20,40 
W SL 01,20,40 II 

diyBSl VsLatiXes (TZD*s Jkdjudod) WACZP 01,^ 1 
GCE/BSL SeolVQlaCiles (TlS's ZnchitU) BMAOP 01,20 1 

VQA 624 01 
EHA 625 01 
VGA AF9 01,20,40, 16,46 

Acpen^ 8 or 9 SeDivalaciles BA AF9 01,20,40, 16,46 

%mmm lay4^y fl 1TD llWlai^lpTl 

OKK AE9 Div. 22 
m 911 O AAAJ VUdAWdUUB 

Appendix 8 UP Smivolatilfs BOmXB 01,20,40, 16,46 
VOKBCa 01,20,40, 16,46 

TCZP / fbsee Cbaxacceidscic Senivalatiles Boacczp 01,20,40, 16,46 
TOP / land Bescxicsim Vblatiles WAZBR 01,20,40, 16,46 
TOP / Land Besteicelan SeaivoLatiles BA ZBR 01,20,40, 16,46 
BaCinesy BwTimlrms OcnsclbiBnls Oolatiles VQABEF 01,20,40, 16,46 
BeCinexy Hnratrinufi Oonseituencs BNA BABB* 01,20,40, 16,46 
RjlyiucLear Ainnscie l^dcoeaitens B( EMA 01,20,40, 16,46 
BaLynBlear Axoaacie ^ydnscaxbons sm EtGHMA 01,20,40, 16,46 

Tentative ldenrri.fi mtioo Vblatales \QA Tij) 01,20,40, 16,46 
Tentative Hentifleatim SeaivoLatiLes EHAXID 01,20,40, 16,46 
Ownvayriwition Vblatiles V3A CHR 01,20,40, 16,46 
QaxacceEizatian SeeivcLatiles | BtA CHR 01,20,40, 16,46 

* Ftefeml Stardaxd Pttrtcr. (01 £ 20 Bolded) 

Figure 4 - Mass Spectrometry Analyses 

Bolded 01 £ 20 - Std. Frd. 



SOP No. LP-RHA-0004 
Page; 27 of 29 
Date: 12/9/87 
Revision: Original 

CBSMHC cesasus pg 2 Issued: 01/07/87 Itevlsed: 03/03/87 
GC / IS AHAZXSES Ccaic. 4 Tesc ID i !«=, =es i A B C 0 E_ 

1 VGA. DAI J 01 i 
J Bmauc ( oi « 
( ( « 

»> OJSES «< 
• 

TOP Rrep for Otganirs QUy TQPO IMQ 1 
TOP Prep fac Volatiles MP mo i 
TOP Rrep tas ccgatucs fi Hstals TOP UM i 

I&ea MUBber Qianges 

-

• 

'So fViTmle Beoeiving : 

Figure 4 - Mass Spectrometry Analyses 
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Page: 28 of 29 
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Revision: Original 

Issued: 03/03/87 Bevised: 02/03/87 

SCHU Doxdaaq Kadbec •JeODCE XD Katzac A B C 0 E 

Rssozy oranlefw gsoap*^ 01«09 

MsBsy Hobals ISDRKP^H ai«09 
SOKAPMI 

I^dlodMBlSQiy SCEOP^ 01.09 

Bdaazy oeganics soopMo 01,09 

Saaandary Haeals / 3Ha.ganies sciasMta 01.09 

Btiflnsqr Pnllinancs 
EP«C 01.09,20,40 

Mecals EP**M 01.09,20.40 
01,09,20,40 

flrgwnirs FP**o 01.09,20,40 

KnTWTTlnri Subsouice list 
IBSL^ 01,09,20.40 

Meeals/ZnargBoics |BSL*«KI 01,09,20,40 
IBSE^MQ 01,09,20,40 

as / EBA Segact. 
as c 

HaCBls / XteDganics OPKC 

Qegaitics CLPO 1 
BC8A — MoBittciny 

suitability Onnylitip |BC8AS*«C g01.09 
suitability MetaOs ||Bans*«M |01.09 
Saltability Sxcganics |}oi,Q9 
suitability Radiocboniscty |BCEns*«R |oi.09 , 
SUitahility Orgmics |Bans*«o 801.09 
Quality Metals / teegaiiies jBCiaQMMI |01.09 

. Ibdleafiqc ZhOBganics 8o^'°^ 

1 1 
1 1 1 I 

Tests 

NC SaoEganics |BCS»«34ai 40 
EEZ/Metals |EEI BQ« • 
ray QEganics BOO | 
rai Oily fteta Metals |rai BOM f 

f S-i5ljigle, Q-Quad For 01 & 09 Ksteioes Only 

Figure 4 - Mass Spectrometry Analyses 
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SOP No. LP-RMA-0QQ4 
Page: 29 of 29 
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Revision: Original 

Tgg.'MH- 03/03/87 Revised: Q2/ai/a7 

iteicuses 1 ABODE 

01,09,20.40 1 
HCHeCals IRQBC^ 01,09.20,40 H .1 
BCCtrganics |BEra=*^ 101,09.20,40 H 1 1 

Xnaoganics fUUW-**! 40 

EBI Heals |ECI BEZH 
SIX OUy Kasee Hetals |BEZZ HESH 1 

appendix 8 Lisc 
iAFB**C 01,09,20.40 H 

Hetals / Ztaocganica |ASB*«H£ 01,09,20,40 j 
Ocgntiirs |An**o 01,09,20,40 || 

Acpendix 9 lisC 

»S9**C 01,09,20,40 ( . 
Hebals / ZnoEganics AE9**Mr 01,09,20,40 

AS9*^ 01,09,20,40 

SHBAXAHCE 01,09 
cetians OOXENS 01,09 
Anions AKZOS |Q1,09 

TOS - Be£lheiy 

ompute iTcnsn' 1 H 
KeCals fXCXHtCT 

Seivolatiles jstCZSEEBMA 
Valatiles jiaZBQVOA 

•SOS - KBSCB Qiarwficeriscics 6/13/86 Federal: Bagistiy 

xozc 
HeCals TCZXM 
SeaivoLacales lOPBtA 

Pesciddes 1CCEEEST 
TOP - Land Bescxicxlan ails 

ITCLEIZSC 1 II 1 1 1 1 
XOP Otter 

601 Use ITCXKOI 1 
602 Use |1X2P6Q2 

RA by 610 JlCOraA 

Otter 
BOA Hetals a3A*«M 01,09,20,40 

Figure 4 - Mass Spectrometry Analyses 



pi6C&t- ^ 
RHAL Industrial Sample Checklist Revision 3.0 February 27. 1992 

Project #: Date/Time Received 

Company Name & Sampling Site: 

•Cooler #(s): * Place copy of airbill 
inside all non-RMAL 

Temperatures coolers. Describe here. 

UNPACKING & LABELING CHECK POINTS: JL JL INITIALS 

1. Radiation Checked; (record reading if > 15 mr): _ 

2. Cooler seals Intact: 

3. Chain of Custody Present: 

4. Bottles broken or leaking (connnent if Y): _ 
-photograph broken bottles-

5. Containers labeled (comment if N): 
« 

6. pH of samples taken: ' ; 
-any discrepancies between pH and bottle 
type? (list below) 

7. Chain of Custody signed with date, time & lab: 

8. CoC agrees with bottle count (comment if N): 

9. CoC agrees with labels (comment if N): 

10. VOA samples filled completely (comment if N): 

11. VOA samples preserved: 

12. Sediment present in "D" bottles: 

13. Short holding times: 

14. Matrix QC verified: 

15. Multi phase samples present (comment if Y): 
-photograph multiphase samples-

16. Clear picture taken & labeled: 

Comments: include action taken to resolve discrepancies/problems. Include a 
hard copy of VAX mail or extra paper if more space is needed. 

Sign and Date:_ 



hoi/R-c. I 
RHAL Industrial Login Review Revision 3.0 February 27. 1992 

Project #: Dup'd from project #: 

Set-up By: Dup'd Group Codes: 

Logged By: Date: 

SAMPLE CONTROL REVIEW 
Y N INITIALS 

1. Chain of Custody filled out correctly: 

2. Short holding time worksheet correct: 

3. Sample bottle/type correct: 

4i Overflow sample storage in special instructions: 

5. All login paperwork included and correct: 
Sample list, group code report & acceptance letter 

6. Trip blanks, equipment blanks, and field blanks 
have correct aliquot designation: 

7. Sample disc., request list, and 
acceptance letter in folder: 

8. Comments: Include action taken to resolve discrepancies. Include 
hardcopy of VAX mail, or extra paper, if more space is needed. Sign 
and date. 

-PROJEa ADMINISTRATOR REVIEW: Y N INITIALS DATE 

Report input sheet: 

Invoice information: 
All discrepancies resolved: 
Sample and test matrices correct: 
Sub paper work correct: 
Clear picture of sub samples in folder 
Special Instructions in LIMS: 
Modified component lists checked: 

Project due, TAT, received & collected 
dates OK: 

Log released: 



CHAIN OF CUSTODY 
».«k0CL*M. 

rnoxc t 

Rockir Mountain Analytical laboratory 

4953 Yarrow Sireol. • 
Atvodo, CO B0003 
303/4ai*«AII FAXt 303/431-7171 

SAMPLE SAFFCONDIIIONS 
PACMD BY 

BCAL INTACT UPON IICCUPT DV BAMPLMO COMPAHV 

BtAHOrOtlBHIPPINOBV 

BCALNUMDCn 

coNDirioN or CONICNIB 

SiMl-tlHOcbMrANT • 

SKMPuxa sue 

INiriAL CONtCNIS tCMP. 

•c 

ilAM LtAMn 

SCAk NUMDCn 

•f 
SEAL mrACT UPON HECCIPY nv LAU 

• Yol • No 

SAMPuwoarAius 

D Dona D Contlnulno Until 

CONIENia lEMPCnAIUnC LPON ntCEIPr BY LAD 
»c 

DATE TIME SAMPLE IO7OESCRIPTION SAMPI LE TYPE 1COKIAINEIS ANALYSIS PARAMETERS REMARKS ;• 
• 

. 

t 

H , 

1 

' A'k 1 

• 

CUSTODY TRANSFERS PRIOR TO SHIPPING 

REUNQUISHED BY (SIGNED) RECEIVED BY (SIGNED) DATE TIME 
DEUVENEO TO GIIIPPEH BY 

METHOD OF 6MIPMCHT AinOILL NUMDLn 

RECEIVED rOR LAO sioncD UAIC/IIME • EN8ECO PROJECT NUMOei^ 

WMla - CLIENT Pink - LAB 

SHIPPING DETAILS 



A Coming Company 

Rodcy .Vfounuin AiMlytical Laboraton-

4«3 Yatiow Street ^ 

Atvada. CO 80002 WfcC^ 
303/421-Mn FAX 303'43I-7171 

BOTTLE ORDER 
CHAIN OF CUSTODY 
ENS - too; 

CUENTIO CLIENT P.O. NUMBER INVOICE NUMBER 

SHIP TO PICK-UP ON (OATS) TIME • AM 
C PM 

OEUVEREO BY (OATS) 

SHIP BY 

UPS CHARGES PSD EX CHARGES CLIENT fEO EX ACCOUNT NUMBER" 

COOLERS 3ILLE0 TO (SPEOFY CUENT 10) 

01 GALLONS CARBON FREE. . GALLONS MILLI-G . GALLONS 

NUMBER OF 
BOmES 

STANDARD 
WATER PARAMETERS NUMBER OF 

BOTTLES BULK WATER PARAMETERS 

1.32at.paly(WM) 
Miiliniiy. 300. CNonde. Cour. RcL Cuannc. 0H. 
Chiemium (VI). Condueanee. nounee. Nrtrite. MBAS. 
Onno-Piwi. Schei. Suiiate. Suiliie. TutBidity 

20. *4 gaOon gUu Bulk water Milinii 

2.(BR) Afflinonii. COO Niinic. TKN. TON. Mints S Mtrit^ 
TauiPhovTOCnisneiia 21. isaOonfiMS 

3 32az.giisi(BR) 
S0SH2S9( TPH. 04 4 GroiC SOLIDS . 

Al6oLaaiy(WM) 
20>HNai Metals. Hirenexi 30.16 CI. glass (WM) ' Organcs. TPH. Metals. RAO. 04 6 Cnaie 

12-32 or. eelylSRi 
2CSHNa) 

Grass Alona. Grasa Beta. Unnwnv Radaini 221 
Radium 226 31.6 dz. glass (WM) WaOicfflnetasedtar-X 

1804 poly (WM) 
SOlNaOH Total and^ Res Cyande 3Z. <04 glass (WM) VOA 

7. SOL poly (WM) 
ZnAclNlOH Suiflde TCLP 

lAScLpely 
SKrHize 

Feea crTdta CoMtafia 
(usa 2 DotPea d pdoi rseuusd) 

3132 04 glass (WM) 
4.04 glass (WM) 

AO osier sniMes 
VOA 

113-10 mi gleis 
Wsepa.Ni2S2S3 ThM *OTHE.R 

lOATnpBlaidi 

n. 3-ta m gless 
«4Sepa.MCL 
edduIHa 

VOA PurgeiMe OrgsiKs 

11A Tiip Blank 

12.2-32 04 glass (BR) Base Ncutral/Aad Campaunds 
BLUE ICE REQUIRED 

• YES • NO 

a.2.3204giaB(8R) PcMdoLPCBa 
SPECIAL REOUIREMSdTS 

iA32a4giais(BR) 

11 Smge 8 04 aiMMf giMS (BR) 
CUM: 32 04 amar glass (BR) 
SaiH2S9< 

TOX-Smgw 

^3ata: 

ISAMPLE SAralCOQLER NUMBSS 

nEaUeSTBY DATE TIME 
DAM DPM 

^ REUNOUISHEO BY SIGNATURE RECEIVED BY SIGNATURE DATE TIME 



p7<£:0Cc ̂  

ENSECO 

pH GUIDELINE FOR SAMPLE RECEIPT 

BOTTLE TYPE f EXPECTED pH 

1 neutral 5-7 

2 <2 

3 <2 

4 <2 

5 <2 

6 >12 

7 >9 

8 neutral 5-7 

10 Check done at 
analysis 

10a Check done at 
analysis 

11 Check done at 
analysis 

11a Check done at 
analysis 

12 Neutral 5-7 

13 Neutral 5-7 

14 Neutral 5-7 

15 <2 



SHORT HOLD SHEET 
rtc<v>c-f^ 

TEM PJk. pwqgcTwinrn METOCM: 

eUENT HON FOR BY 

^^huECIB) OATERECEIVEO IF MWOATA 

HYES 

1 TaiE 

SAMPLE NUMBBIREQURED ANALYSB 

HOLDING TIME ANALYSIS METHOO 
NO. CHECK CHECK CHECK 

A
S

 S
O

O
N

 
A

S
 P

O
SS

IB
LE

 

OBSOLVED OXYGEN(02) 360.1 

A
S

 S
O

O
N

 
A

S
 P

O
SS

IB
LE

 

SUIATE(S03-2} 377.1 

A
S

 S
O

O
N

 
A

S
 P

O
SS

IB
LE

 

01 c 

5 
oc 

1 

SsVIGLE DDUP. aoUAO. 9040 

01 c 

5 
oc 

1 

CONOUCnVfTY 
• SINGLE GDUP. GQUAD. 120.1 

01 c 

5 
oc 

1 

ALKMJNITY 310.1 

01 c 

5 
oc 

1 
CHLORINE RESIDUAL 330.1 

01 c 

5 
oc 

1 
CHROMIUM HEX (^f^) 218.4 

01 c 

5 
oc 

1 COUFORM, FECAL 9090 

01 c 

5 
oc 

1 
COUFORM. TOTAL 9132 

01 c 

5 
oc 

1 
OOOR 140.1 

01 c 

5 
oc 

1 

FO
R

TY
-E

IO
H

t (
4S

) H
O

U
R

S 

Bia02 DEMAND (BOD) 40S.1 

FO
R

TY
-E

IO
H

t (
4S

) H
O

U
R

S 

COLOR 110.2 

FO
R

TY
-E

IO
H

t (
4S

) H
O

U
R

S 

MBAS-SURFACTANTS 42S.1 • 

FO
R

TY
-E

IO
H

t (
4S

) H
O

U
R

S 

NITRITE ( N02) (SPEC) 

NITRATE(NQa) (TEC) 

354.1 

353.2 

• 

FO
R

TY
-E

IO
H

t (
4S

) H
O

U
R

S 

NITTMTEIIC) 3oao 

FO
R

TY
-E

IO
H

t (
4S

) H
O

U
R

S 

ORTHO - PHOSPHATE (SPEC) 365.3 

FO
R

TY
-E

IO
H

t (
4S

) H
O

U
R

S 

ORTHO • PHOSPHATE OC) 300.0 

FO
R

TY
-E

IO
H

t (
4S

) H
O

U
R

S 

TURBIDITY 180.1 

FO
R

TY
-E

IO
H

t (
4S

) H
O

U
R

S 

SETTLEABLESOUDS 209<E 

FO
R

TY
-E

IO
H

t (
4S

) H
O

U
R

S 

s 
i 

TDS (NEED CONDUCTANCE) 160.1 

s 
i 

SULFIDE (D. AT) 376.2 s 
i ION BALANCE (NEED ph. 

COND..AlJC,TDS) 104C 

s 
i 



f,(,ae.e. to 

LEVEL 3 CHECKLIST 
(To be completed at level 3 review prior to reporting projects.) 

CLIENT: PROJECT #: 

1. Is the chain of custody complete and properly signed? 
(CHECK: client IDs, date/time collected, date/time 
received, sample matrix.) 

2a. Have all requested parameters been reported for each 
sample, including sub-out work and raw data? 
(CHECK: tests requested and methods referenced.) 

b. Have all miscellaneous items been checked? 
(CHECK: dry weight vs. wet weight, units, "J" values, 
"B" flags, reporting limits/dilutions, field parameters 
reported.) 

c. Will reanalysis data be reported with original data (if 
requested)? 

3. Are the following forms/checklists available and complete?: 
-industrial report writing checklists 
-anomaly forms 
-out-of-control forms 
-holding time violation forms 

4. Are ALL changes effecting project/program specifications 
documented and present in the project folder? (This 
includes phone logs pertinent to the project specifications 
and project anomalies, all change orders, HT violations, and 
changes in TAT.) 

5. Is the report consistent with the specifications in the 
Program Assessment Checklist (PAC)? (This includes format, 
OqOs, etc.) 

6. Are the project data consistent with related measurements 
and parameters, including sub-out work? (Does the data 
make sense from an historical or site specific perspective?) 

7a. Have all non-analytical itons and invoice text items been 
added to the invoice? 

b. If the primary deliverable was late, or holding time 
violations occurred, have penalties been assessed and 
has the invoice been adjusted (if applicable)? 

Comments: 

PA Initials: Date: 

YES NO 





APPENDIX B 

STANDARD OPERATING PROCEDURES 



INDEX OF STANDARD OPERATING PROCEDURES 

SOP NUMBER SUBJECT NO. OF PAGES 

DEN-MS-0tX)5 Polynuclear Aromatic Hydrocarbons 23 
by Selective ion Monitoring for City of 
St. Louis Park 

DEN-WC-0002 Total Recoverable Phenoiics - City of 15 
St. Louis Park 
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SOP No. DENrWC-0002 
Revision No. 0 
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Page: 1 of 15 

OPERATION-SPECIFIC STANDARD OPERATING PROCEDURE 

TITLE: TOTAL RECOVERABLE PHENOLICS - CITY OF ST. LOUIS PARK (MANUALS 

(SUPERSEDES: LM-RMA-1112, REVISION 1.0) 

Prepared by: 
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1. SCOPE AND APPLICATION 

1.1. This method measures steam-distillable phenolic materials which react with the color 
reagents under the conditions of the analysis. 

1.2. The detection limit is 5 p,g/L as Phenol. 

1.3. This method is applicable to the analysis of drinking, surface and saline waters, 
domestic and industrial wastes, and soil samples. 

1.4. The range extends to 0.1 mg/L. The range can be extended by dilution of the 
samples. 

1.5. Approximate preparation time is 2 hours for a group of 10 samples. Analytical time 
is about 15 minutes per sample. 

2. SUMMARY OF METHOD 

The sample is acidified and distilled to separate phenolics from interfering compounds. 
Phenolics in the distillate react with 4-aminoantipyrene in the presence of potassium 
ferricyanide at pH 10 to form a reddish-brown dye, which is extracted into chloroform and 
measured colorimetrically at 460 nm. 

3. DEFINITIONS 

Total Recoverable Phenols - hydroxy derivatives of benzene. Specifically, this procedure is -
limited to steam-distillable, recoverable, phenols. The 4-AAP color reagent is sensitive to 
oftho- and meta-substituted phenols. It is also sensitive to limited categories of para-
substituted phenols. All forms of phenols ^e calculated and reported as phenol (QHsOH). 

4. INTERFERENCES 

4.1. Most direct interferences are eliminated by distillation of an acidified sample. 
Phenolic compounds distill with the water but interfering compounds do not. 

4.2. Some phenolic compounds are not steam-distillable and will not be determined. 

4.3. The colors produced by various phenolic compounds are not the same, so the 
response will depend on the corhpounds actually present in the samples. Phenol has 
been selected as the calibration standard since it is not possible to reproduce the 
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mixture of compounds present in the sample. The result obtained will represent the 
minimum concentration of phenolics present in the sample. 

4.4. Interference from sulfur compounds is eliminated by acidification and addition of 
copper sulfate. 

4.5. Oxidizing agents such as chlorine will oxidize phenolic compounds and must be 
removed. 

4.6. Oil may distill over and interfere with the analysis. 

4.7. Aromatic amines may react with nitrite (if present) to produce phenolic compounds. 

5. SAFETY 

5.1. Procedures shall be carried out in a manner that protects the health and safety of all 
Quanterra associates. 

5.2. Eye protection that satisfies ANSI Z87.1 (as per the Chemical Hygiene Plan), 
laboratory coat, and appropriate gloves must be worn while samples, standards, 
solvents, and reagents are being handled. Disposable gloves that have been 
contaminated will be removed and discarded; other gloves will be cleaned 
immediately. VITON gloves may be worn when halogenated solvents are used for 
extractions or sample preparation. Nitrile gloves may be wom when other solvents 
are handled. 

Note: VITON is readily degraded by acetone: all solvents will readily pass through -
disposable latex rubber gloves. 

5.3. The health and safety hazards of many of the chemicals used in this procedure have 
not been fully defined. Additional health and safety information can be obtained from 
the Materia Safety Data Sheets (MSDS) maintained in the laboratory. The following 
specific hazards are known: 

5.3.1. Phenol is extremely toxic and can be absorbed through tlie skin. Handle only 
in a fume hood and wear gloves. In case of skin contact, flush with water for 
at least 15 minutes. Notify your supervisor or safety officer of any exposures. 

5.3.2. The following materials are known to be corrosive: 

Sulfuric acid. 
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5.4. Exposure to chemicals must be maintained as low as reasonably achievable, 
therefore, unless they are known to be non-hazardous, all samples must be opened, 
transferred and prepared in a fume hood, or under other means of mechanical 
ventilation. Solvent and waste containers will be kept closed unless transfers are 
being made. 

5.5. The preparation of standards and reagents and glassware cleaning procedures that 
involve solvents such as methylene chloride will be conducted in a fume hood vdth 
the sash closed as far as the operation will permit. 

5.6. All work must be stopped in the event of a known or potential compromise to the 
health and safety of a Quanterra associate. The situation must be reported 
immediately to a laboratory supervisor. 

6. EQUIPMENT AND SUPPLIES 

6.1. All-glass distillation apparatus consisting of 500 mL round-bottom flask \vith side 
arm, coil condenser, heating mantle with controller, and associated adapters and 
hardware. 

6.2. Recirculating chiller. 

6.3. pH meter and electrode. 

6.4. Separatory funnels, 500 mL, with supporting rack. 

6.5. Porcelain spot-test plate. 

6.6. Spectrophotometer with 2 cm cells and capable of measuring at 460 nm. 

6.7. Filter funnels. 

6.8. Filter paper, Whatman 41. 

6.9. Micropipettes with disposable tips, 10 p.L, 20 p.L, 1 mL. 

6.10. Miscellaneous laboratory apparatus and glassware. 
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7. REAGENTS AND STANDARDS 

7.1. Sulfuric Acid, 50% 

Slowly add 500 mL concentrated sulfuric acid to 500 mL deionized water with 
constant mixing and cool. The reaction is very exothermic and should be done with 
extreme caution. 

7.2. Boiling stones. 

7.3. Copper Sulfate, 10% 

Dissolve 100 g cupric sulfate 5-hydrate in deionized water and dilute to 1000 mL. 

7.4. Ferrous Ammonium Sulfate Solution 

Add 1 mL concentrated sulfuric acid to 500 mL deionized water. Add 1.1 g ferrous 
anunonium sulfate, mix until dissolved, and dilute to 1000 mL. 

7.5. Buffer Solution 

Dissolve 16.9 g ammonium chloride in 143 mL concentrated ammonium hydroxide 
and dilute to 250 mL with deionized water. Prepare this solution in a hood. Two 
milliliters of this solution should adjust the pH of the 100 mL distillate to 10. 

7.6. Aminoantipyrene Solution 

Dissolve 2.0 g of 4-aminoantipyrene in deionized water and dilute to 100 mL. 

7.7. Potassium Ferricyanide Solution 

Dissolve 8 g potassium ferricyanide in deionized water and dilute to 100 mL. 

7.8. Phenol Stock Standard, 1000 mg/L 

Dissolve 1.000 g phenol in deionized water and dilute to 1000 mL. 

7.9. Phenol Intermediate Standard, 1.0 mg/L 

Dilute 1.0 mL 1000 mg/L Stock Standard to 1000 mL with deionized water. 
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7.10. Working Standards 

Dilute the 1.0 mg/L Intermediate Standard with deionized water as follows: 

Aliquot 
(mL) 

Final Vol. 
(mL) 

Cone. 
(mg/L) 

0 200 Blank 

1.0 200 0.005 

2.0 200 0.010 

4.0 200 0.020 

10.0 200 0.050 

20.0 200 0.100 

Note: The standards are not distilled with the samples. 

7.11. pH test strips 

7.12. Starch/iodide test strips 

7.13. Lead Acetate test strips 

8. SAMPLE COLLECTION, PRESERVATION AND STORAGE 

8.1. Samples are to be collected in glass containers and preserved by adding sulfuric acid 
to pH < 2 and refrigerating at 4° ± 2°C. 

8.2. The holding time is 28 days. 

9. QUALITY CONTROL 

9.1. QC Samples 

9.1.1. A blank (deionized water) is required with every batch of 20 or less samples. 
The blank must be taken through the entire prep and analysis with the 
samples. Additional blanks, termed "Initial Calibration blank" (ICB) and 
"Continuing Calibration Blank" (CCB) are also analyzed. These blanks are 
used only to evaluate the determinative step and are not distilled. They are 
analyzed at a frequency of one ICB per 20 samples and one CCB per 10 
samples. 
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9.1.2. Duplicate analyses are performed at a frequency of 5%. Corrective action is 
performed if the relative difference from the duplicate analysis is greater than 
20%. 

9.1.3. Matrix spikes will be performed at a frequency of 5%. The spike level is 50 
p.g/L. The recovery of the matrix spike must be between 75% and 125%. 
Corrective action is performed if these criteria are not achieved. 

9.2. Acceptance Criteria 

9.2.1. An acceptable blank must not contain phenolics above the nominal reporting 
limit of 5 p.g/L. If any of the blanks contain phenolics above 5 p.g/L, the 
system is out of control and corrective action must be performed. 

9.2.2. Matrix spike recoveries must be between 75% and 125%. 

9.2.3. TTie calibration curve must have a correlation coefficient of at least 0.995. 

9.3. Corrective Action 

The color reaction is very sensitive to pH and the extraction technique. Check the pH 
of all samples before developing the color. Use the same extraction technique for all 
samples and standards. 

10. CALIBRATION AND STANDARDIZATION 

10.1. The calibration is verified by the analysis of two different laboratory check standards.' 
An "Initial Calibration Verification" (ICV) check standard is analyzed at a frequency 
of one per 20 samples. This check is carried through the entire procedure, including 
the distillation step. The measured value from this check standard must be between 
75% and 125% of the true value. 

10.2. A "Continuing Calibration Verification" (CCV) check standard is analyzed at a 
frequency of one per 10 samples. This standard is used to verily the determinative 
step only. The measured value must be between 85% and 115% of the true value. 

10.3. If the measured values from the check standards are not within control limits, the 
system is out of control and corrective action must be performed. 

10.4. Save the original blank and standards; new ones do not have to be extracted. 
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11. PROCEDURE 

11.1. One time procedural variations are allowed only if deemed necessary in the 
professional judgment of supervision to accommodate variation in sample matrix, 
radioactivity, chemistry, sample size, or other parameters. Any variation in procedure 
shall be completely documented using a Nonconformance Memo and is approved by 
a Technical Specialist and QA Manager. If contractually required, the client shall be 
notified. The Nonconformance Memo shall be filed in the project file. 

11.2. Any unauthorized deviations from this procedure must also be documented as a 
nonconformance, with a cause and corrective action described. 

11.3. Sample Preparation 

11.3.1. Measure and record the pH of all water samples. pH test strips may be used. 

11.3.2. Check for residual chlorine with starch/iodide test strips. A blue to black 
color indicates a positive test. Record the result on the bench sheet. 

11.3.3. Check for sulfide using lead acetate test strips. A dark color indicates the 
presence of sulfide. Record tlie result on the bench sheet. 

11.3.4. Measure 200 mL sample into a distillation flask and add a few boiling stones. 
For soil and waste samples, use 2.0 g and add 200 inL deionized water. Be 
sure to adjust the pH of soil and waste samples before distillation. Record the 
exact weight on the bench sheet. 

11.3.5. If the chlorine test was positive, add ferrous ammonium sulfate solution until a 
negative test is obtained. 

11.3.6. If the pH is not < 2, add 50% sulfuric acid drop-wise until it is. 

11.3.7. If the sulfide test was positive, add 2 mL 10% copper sulfate. 

11.3.8. Assemble the distillation apparatus, turn on the cooling water and hood, and 
start the distillation. Capture the distillate in a 250 mL beaker. 

11.3.9. When 150 to 175 mL distillate has been collected, turn off the heating mantle 
and allow to cool. 
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11.3.10.Add 25 to 30 mL deionized water and resume distillation until 200 mL has 
been collected. Turn off the heating mantle and clean out the flask when cool. 
Do not over distill the samples as this will lead to interferences in the analysis. 

11.3.11.Transfer the distillates to 250 mL glass bottles with teflon caps and refrigerate 
until they are analyzed. 

11.4. Spot Test 

11.4.1. Place 1 mL aliquots of each sample in the wells of a porcelain spot test plate. 
Also run a blank (deionized water) and the 0.10 mg/L standard. 

11.4.2. Add 20 iiL buffer solution to each well and stir. 

11.4.3. Add 10 p.L aminoantipyrene solution and stir. 

11.4.4. Add 10 fxL potassium fenicyanide solution and stir. 

11.4.5. Compare the color of the samples to the color of the blank and standard. Any 
samples appearing darker than the standard will require dilution prior to 
analysis. Make note of these on the bench sheet along with the estimated 
dilution required. If necessary, dilute the sample and spot check the dilution. 

11.5. Dilution Technique 

11.5.1. Since the sample volumes may not be exactly 200 mL after distillation, it is 
not possible to make dilutions volumetrically. Dilutions must be done on a 
weight basis. 

11.5.2. Place a beaker on a top loading balance and zero it. 

11.5.3. Pour the entire sample into the beaker and note the weight. 

11.5.4. Divide the weight by the required dilution factor to determine the sample 
weight to be analyzed. For example, if there are 205 g distillate and a lOx 
dilution is needed, 20.5 g of the distillate should be analyzed. 

11.5.5. Measure out this weight of sample for analysis and dilute to a total volume of 
200 mL. Remm the unused portion of the sample to the original container. 
Record all dilutions made on the bench sheet. 
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11.6. Analysis 

11.6.1. Place 200 mL sample (or standard) in a 500 mL separatory funnel. Analysis 
should be performed in a hood. 

11.6.2. Add 4 mL buffer solution and mix. 

11.6.3. Check the pH with a pH meter (pH paper is not sensitive enough). The pH 
should be 10 ± 0.2. If necessary, adjust the pH by drop-wise addition of 
ammonium hydroxide or hydrochloric acid. 

11.6.4. Add 2 mL aminoantipyrene solution and mix. 

11.6.5. Add 2 mL potassium ferricyanide and mix. 

11.6.6. Wait 3 minutes, then add 25 mL chloroform. 

11.6.7. Shake the separatory funnel 10 times. Vent chloroform fumes into the hood. 
Then allow the phases to separate. 

11.6.8. Shake the flirmel another 10 times and let the chloroform settle. 

11.6.9. Filter the chloroform extracts through filter paper into 2 cm cuvettes. 

11.6.10.Measure and record the absorbances at 460 nm. zeroing on chloroform; not 
the blank. 

12. DATA ANALYSIS AND CALCULATIONS 

12.1. Subtract the blank absorbance from the standard and sample absorbances. If the 
chloroform extract was diluted, divide the blank absorbance by the dilution factor 
before subtracting. 

12.2. Enter the corrected standard readings into a linear least squares program to determine 
the calibration curve. 

12.3. Calculate the sample results from their corrected absorbances using the least squares 
program. Multiply by any dilutions made during prep or analysis. 
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12.4. Data Reporting Deliverables 

The data packages for total phenolics shall as closely follow CLP deliverables for 
inorganic analysis as possible. Reports shall contain all applicable CLP forms as well 
as the associated raw analytical data. The package includes Forms I - III. V and VI 
(results, initial and continuing calibration verification, blanks, matrix spike and 
duplicate). The report shall be organized as described in CLP SOW 7/88. 

13. METHOD PERFORMANCE 

The group/team leader has the responsibility to ensure that this procedure is perfomied by an 
associate who has been properly trained in its use and has the required experience. 

14. POLLUTION PREVENTION 

This method does not contain any specific modifications that serve to minimize or prevent 
pollution. 

15. WASTE MANAGEMENT 

Waste generated in this procedure must be segregated and disposed according to the facility 
hazardous waste procedure. The Environmental Health and Safety Director should be 
contacted if additional information is required. 

16. REFERENCES 

16.ll. Method source: EPA Methods 420.1,420.2 

17. MISCELLANEOUS (TABLES, APPENDICES, ETC...) 

17.1. Deviations from source method and rationale 

17.1.1. There is a discrepancy between the preservation methods and holding times 
given in the method and those given in the table of containers and 
preservatives at the fi^ont the methods book. We have chosen to use sulfuric 
acid to adjust the sample pH to 2. 

17.1.2. The size of the distillation apparatus and volumes of sample and reagent were 
reduced to conserve space and speed up the analysis. 

17.2. Appendix I: Sample Preparation Flow Chart 
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17.3. Appendix II: Spot Test Flow Chart 

17.4. Appendix III: Analysis Flow Chart 
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Appendix IT: Spot Test Flow Chart 

End 
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Appendix III; Analysis Flow Chart 
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1. SCOPE AND APPLICATION 

This procedure is a Gas Chromatography/Mass Spectrometry (GC/MS) technique developed 
for the purposes of measuring polynuclear aromatic hydrocarbons (PAH) at the part per 
trillion (ppt, ng/L) level. The analyte list for which this method applies is attached. This 
method should be used for the analysis of water samples previously characterized by a 
method such as 8270B and containing organic components at less than 10.000 ng/L. 
Samples containing greater than 10,000 ng/L semivolatile organics should be analyzed by a 
method designed to detect at higher (ppb) levels. 

2. SUMMARY OF METHOD 

2.1. This method has been designed for the analysis of polynuclear aromatic hydrocarbons 
(PAH) and heterocyclic compounds at the part per trillion level (ppt.ng/L) in water. 
The analysis is carried out by isolation of the target analytes by liquid-liquid 
extraction of the water sample with an organic solvent. Quantitation of the isolated 
target analytes is performed by gas chromatography mass spectrometry (GC/MS) in 
the selected ion monitoring mode (SIM). The compounds listed in Table I can be 
quantitatively determined using this analytical method. 

2.2. This method has three options for the extraction of the samples depending on the 
sample type. The three options include the low level, the ppt 75 level, and the 
medium level extraction. The low level and the ppt 75 level options have typical 
reporting limits of 1.0 ppt. The ppt 75 level includes a higher surrogate tmd spike 
level to accommodate dilutions. The medium level option is eighty times higher in 
detection limits. A volume of sample dependent of the extraction option chosen is 
extracted with methylene chloride. Analysis of the concentrated extract is performed 
by gas chromatography/mass spectrometry using the selected ion monitoring scanning 
mode under electron impact ionization conditions. 

3. DEFINITIONS 

3.1. Selected Ion Monitoring - A mass spectrometry technique that provides lower 
detection level capability. 

3.2. Primary Ion Area - The signal chosen for quantitation purposes. 

3.3. Secondary Ion Area - The signal chosen for identification and confirmation purposes. 
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4. INTERFERENCES 

4.1. Method interferences may be caused by contaminants in solvents, reagents, 
glassware, and other sample processing hardware that lead to discrete artifacts and/or 
elevated baselines in the ion current profiles. All of these materials must be routinely 
demonstrated to be free from interferences under the conditions of the analysis by 
running laboratory reagent blanks. 

4.2. Matrix interferences may be caused by contaminants that aie co-extracted from the 
sample. The extent of matrix interferences will vary considerably from source to 
source, depending upon the nature of tlie environment being sampled. 

4.3. An interference that is unique to selected ion monitoring techniques can arise from 
the presence of an interfering compound which contains the quantitation mass ion. 
This event results in a positive interference to the reported value for the compound of 
interest. This interference is controlled to some degree by acquiring data for a 
confirmation ion. If the ion ratios between the quantitation ion and the confirmation 
ion are not the specified limits, then interferences may be present. 

5. SAFETY 

5.1. Procedures shall be carried out in a manner that protects the health and safety of all 
Quanterra associates. 

5.2. Eye protection that satisfies ANSI Z87.1 (as per the Chemical Hygiene Plan), 
laboratory coat, and appropriate gloves must be worn while samples, standards, 
solvents, and reagents are being handled. Disposable gloves that have been 
contaminated will be removed and discarded; other gloves will be cleaned 
immediately. VITON gloves may be worn when halogenated solvents are used for 
extractions or sample preparation. Nitrile gloves may be worn when other solvents 
are handled. 

• Note: VITON is readily degraded by acetone; all solvents will readily pass through 
disposable latex rubber gloves. 

5.3. The health and safety hazards of many of the chemicals used in this procedure have 
not been fully defined. Additional health and safety information can be obtained from 
the Material Safety Data Sheets (MSDS) maintained in the laboratory. The following 
specific hazards are known: 
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5.3.1. Chemicals known to be flammable are: 

Acetone, methanol, and toluene. 

5.4. Exposure to chemicals must be maintained as low as reasonably achievable, 
therefore, unless they are known to be non-hazardous, ail samples must be opened, 
transferred and prepared in a fume hood, or under other means of mechanical 
ventilation. Solvent and waste containers will be kept closed unless transfers are 
being made. 

5.5. The preparation of standards and reagents and glassware cleaning procedures that 
involve solvents such as methylene chloride will be conducted in a fume hood with 
the sash closed as far as the operation will permit. 

5.6. All work must be stopped in the event of a known or potential compromise to the 
health and safety of a Quanteira associate. The situation must be reported 
immediately to a laboratory supervisor. 

6. EQUIPMENT AND SUPPLIES 

6.1. Glassware 

6.1.1. Glassware must be scrupulously cleaned. Clean all glassware as soon as 
possible after use by rinsing with the last solvent used in it. This should be 
followed by detergent washing with hot water, and rinses with tap water, 
reagent water, and finally with acetone. 

6.1.2. Glassware should jifit be oven dried or heated in a muffle furnace at 400°C for 
15 to 30 minutes. Successive solvent rinses of the CLLE. separatory funnel 
and KID glassware are required to minimize low level contamination of 
samples. All of the extraction and concentration glassware must be 
thoroughly rinsed with toluene, the methylene chloride and lastly acetone. 
The CLLE and K/D glassware must be rinsed an additional time with 
methylene chloride prior to usage. 

6.1.3. Store glassware inverted or in sealed containers capped with aluminum foil. 
The use of high purity reagents and solvents helps to minimize interference 
problems. 

6.2. Separatory funnel - 4000 mL with Teflon stopcock or continuous liquid-liquid 
extractor. 2000 mL or 4000 mL with a condenser. 
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6.3. Drying column - glass funnel with about 10 cm anhydrous sodium sulfate. 

6.4. Concentrator tube, Kudema-Danish - 10 mL. graduated with separate N-Evap tubes 
(Kontes K-570050-1025 or equivalent). Calibration must be checked at the volumes 
employed in the test. Aluminum foil is used to prevent evaporation of extracts. 

6.5. Snyder column. Kudema-Danish - Three-ball macro (Kontes K-503000-0121 or 
equivalent). 

6.6. Evaporative flask, Kudema-Danish - 500 mL (Kontes K-570001-0500 or equivalent). 
Attach to concentrator tube with springs or clips. 

6.7. Nitrogen evaporation device equipped with a water bath that can be maintained at 30-
35°C. The N-Evap by Organomation Associates. Inc.. South Berlin. MA (or 
equivalent) is suitable. 

6.8. Micro reaction vessels. 1.8 mL vials with Teflon caps. 

6.9. Gas Chromatograph 

The analytical system includes a temperature programmable gas chromatograph and 
all required accessories including syringes, analytical columns, and gases. The 
injection port is designed for on-column injection when using packed columns and for 
splitless injection when using capillary columns. 

6.10. A DB-625.5 30 meter fused silica capillary column, 0.5 mm film thickness, or 
equivalent. 

6.11. Mass Spectrometer 

6.11.1. A mass spectrometer operating at 70 eV (nominal) electron energy in the 
electron impact ionization mode and tuned to maximize the sensitivity of the 
instrument to the compounds being analyzed. The GC capillary column is fed 
directly into the ion source of the mass spectrometer. 

6.11.2. A computer system interfaced to the mass spectrometer allows the continuous 
acquisition and storage on machine-readable media of all mass spectra 
obtained throughout the duration of the chromatographic program. The 
computer has software that allows searching any GC/MS data file for ions of a 
specific mass and plotting such ion abundances versus time or scan number. 
The computer allows acquisition at pre-selected mass windows for selected 
ion monitorina. 
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7. REAGENTS AND STANDARDS 

7.1. Reagent water 

Reagent water is defined as water in which the target compounds are not observed at 
or above the method detection limit. 

7.2. Acetone, distilled in glass, or equivalent. 

7.3. Methanol, distilled in glass, or equivalent. 

7.4. Methylene chloride, distilled in glass, or equivalent. 

7.5. Sodium sulfate 

(ACS) Granular, anhydrous. Purify by heating at 400°C for 4 hours in a shallow tray. 

7.6. Surrogate Spiking Solutions 

Depending on the extraction option chosen low. low 75. or medium a surrogate 
solution is made by weighing an appropriate aliquot of each purified crystal into a 
volumetric flask and diluting to volume with methanol and added to the sample prior 
to extraction with methylene chloride. The compounds in the surrogate solutions are 
naphthalene-dg. fluorene-dio, and chrysene-d,2. The low level surrogate spike solution 
is at 10 ng/mL. 1.0 mL of the surrogate spike solution is added to 2.0 L of sample. 
The ppt 75 level surrogate spike solution is at 150 ng/mL. 1.0 mL of the surrogate 
spike solution is added to 2.0 L of sample. The medium level surrogate spike solution 
is at 2000 ng/mL. 1.0 mL of the surrogate spike solution is added to 0.5 L of sample. 

7.7. Internal Standard Solutions 

A solution containing 400 ng/mL of each internal standard is prepared by weighing an 
appropriate aliquot of each purified cry stal into a volumetric flask and diluting to 
volume with methylene chloride. Fifty microliters of this solution is added to the 0.5 
mL extract prior to analysis to give a concentration of the internal standards in the 
extract of 40 ng/mL. 

7.8. Matrix Recovery Standard Spiking Solution 

A solution containing the following compounds at the listed concentrations is 
prepared by weighing an appropriate aliquot of each purified cr\'stal into a volumetric 
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prepared by weighing an appropriate aliquot of each purified crystal into a volumetric 
flask and diluting to volume with methanol or acetone. The concentrations of the 
spiking solution for the low, ppt 75 and medium level extractions are shown below: 

Compound Low 
spiking 
Solution 
(ng/mL) 

Medium 
spiking 
Solution 
(ng/mL) 

Low 75 
spiking 
Solution 
(ng/mL) 

Naphthalene 20 2000 150 

Fluorene 20 2000 150 

Chrysene 20 2000 150 

Indene 20 2000 150 

Quinpline 20 2000 150 

Ben2o(e)pyrene 20 2000 150 

2-methylriaphthalene 20 2000 150 

The low level matrix spike solution is at 20 ng/mL. 2.0 mL of the surrogate spike 
solution is added to 4.0 L of sample. The ppt 75 level matrix spike solution is at 150 
ng/mL. 2.0 mL of the surrogate spike solution is added to 4.0 L of sample. The 
medium level surrogate spike solution is at 2000 ng/mL. 1.0 mL of the surrogate 
spike solution is added to 0.5 L of sample. 

8. SAMPLE COLLECTION, PRESERVATION AND STORAGE 

8.1. The samples are collected into four 1 -liter or one 1-gallon amber glass containers 
chilled to 4°C ± 2°C and shipped via over-night carrier to the laboratorv'. 

8.2. The samples must be protected from light and refrigerated at 4°C ± 2''C from the time 
of receipt until extraction and analysis. After analysis, extracts and unused sample 
volume must be protected from light and refrigerated at 4°C ± 2°C. 

8.3. Samples must be extracted within 5 days of the time of sample receipt. Samples are 
required to be shipped the same day samples are collected using an overnight carrier. 

8.4. Extracts must be analyzed within 40 days from sample extraction. 
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9. QUALITY CONTROL 

The Quality Control measures defined for this method are summarized in Table 9-1 

TABLE 9-1 

QC Type Frequency 

Internal Standards each sample 

Surrogate each sample 

Matrix spike/spike duplicate 1 set per analytical batch or every 20 samples -
which ever is most frequent 

Laboratory Control Sample 1 per analytical batch or every 20 samples - which 
ever is most frequent 

Method Blank 1 per analytical batch 

9.1. Method Blank 

9.1.1. Laboratory reagent water must be treated by e.xtracting witli methylene 
chloride prior to use as method reagent water for this method. 

9.1.2. A Method Blank is analyzed with each analytical batch not exceeding 20 
samples. 

9.1.3. Due to the low level nature of this analysis, low level blank contamination of 
target analytes is routinely encountered. Target analytes that are detected 
above the reporting limit in the blank must be flagged on any associated 
sample's report with a "B'" qualifier. If the method blank contains any of the 
carcinogenic PAHs at concentrations greater than the method detection limit 
(MDL), or any other target PAH compound at a concentration 5 times greater 
than the MDL. the method blank will be considered out of control. The blank 
acceptance criteria is shown in Table III. Corrective action will include 
reanalysis of the blank extract, an investigation into laboratory sources of 
contamination and qualifying that sample data relates to the blank. Blank 
level contamination should be considered the minimum level of contamination 
in all samples that are analyzed with the blanks. 
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9.2. Matrix Spike and Spike Duplicate Analyses 

9.2.1. Samples designated for matrix spike analysis are spiked as described in 
section 7.8. 

9.2.2. The laboratory will perform a matrix spike/ spike duplicate pair of QC 
samples for each analytical batch not exceeding 20 samples. 

9.2.3. The initial matrix spike criteria are as follows: 

Spike Component Acceptance . 
Criteria 

IH- Indene 20-150 

Naphthalene 20-150 

Quinoline 20-150 

2- MeAylnaphthalene 20-150 

Fluorene 69-118 

Clirysene 20-132 

Benzo(e)pyrene 20-150 

One compound is allowed to be below the above acceptance criteria. The 
average recovery for the spike pair must also fall into the above criteria with 
one compound being allowed below the acceptance criteria. 

9.2.4. Matrix spike compound criteria will be developed as results are collected and 
will be updated annually. 

9.2.5. If the matrix spike criteria are not met. the matrix spike analysis will be 
repeated. If the subsequent matrix spike analysis meets the criteria, then the 
reanalysis data will be used. If not. the data for the sample will be reported 
but qualified as being outside the acceptance criteria of the method. Both the 
original and reanalysis data will be reported. 



-' ' ) ~ . V.' S I' ' ''' f 

SOP No. DEN-MS-0005 
Revision No. 0 
Revision Date: 10/11/96 
Paae: 10 of 23 

9.3. Laboratory Control Samples 

9.3.1. A Laboratory Control Sample (LCS) is analyzed with each analytical batch 
not exceeding 20 samples. 

9.3.2. The LCS results are compared to established spike recovery limits. 

9.3.3. One DCS pair may be required for specific projects. 

9.4. Internal Standards 

The internal standards are monitored in all field samples and QC samples. The 
internals standards areas should be between 50% and 200% of the continuing 
calibration standard area. 

9.5. Surrogate Compound Analysis 

9.5.1. The laboratory will spike all samples and quality control samples with 
deuterated PAH surrogate compounds. The surrogate compounds will be 
spiked into the sample prior to extraction and will measure individual sample 
matrix effects associated with sample preparation and analysis. Surrogates 
will include naphthalene-dg, fluorene-d|o, and chr\'sene-d,2. 

9.5.2. Quanterra will take corrective action whenever the surrogate recovery for any 
one or more surrogates is outside the following acceptance criteria: 

Surrogate Acceptance Criteria 
% Low-Level 

Naphthalene-d3 21-108 

Fluorene-d,o 41-162 

Chrysene-d|2 10-118 

9.5.3. Corrective Action 

9.5.3.1. Check calculations to assure there are no errors: 
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9.5.3.2. Check internal standard and surrogate solutions for degradation, 
contamination, etc.. and check instrument performance; 

9.5.3.3. If the upper control limit is exceeded for only one surrogate, and the 
instrument calibration, surrogate standard concentration, etc. are in 
control, it can be concluded that an interference specific to the 
surrogate was present that resulted in high recoverv' and this 
interference would not affect the quantitation of other target 
compounds. 

9.5.3.4. If the surrogate could not be measured because the sample required a 
dilution, no corrective action is required. Tlie recovery of the 
surrogate is recorded as not calculated (NC). 

9.5.3.5. Reanalyze the sample or extract if the steps above fail to reveal a 
problem. If reanalysis of the extract yields surrogate recoveries 
within the stated limits, then the reanalysis data will be used. Both 
the original and reanalysis data will be reported. 

10. CALIBRATION AND STANDARDIZATION 

10.1. The GC/MS is not be tuned to meet decafluorotriphenyIphosphine (DFTPP) ion 
abundance criteria. This requirement is not appropriate for selected ion monitoring 
(SIM) methods. The analyst should time the instrument to maximize the sensitivity 
for the compounds being analyzed as described below. 

10.2. Mass tuning will be performed using tire mass calibration compound FC43. Timing 
will be performed to maximize the sensitivity of the mass spectrometer for the mass 
range of compounds being analyzed. In the FC43 spectra, the ion abundance of 
masses 131 and 219 are adjusted to a approximate ratio of 1:1. These two ions are 
then maximized to be approximately 50 to 70% of the ion abundance of the base mass 
69. Tliis procedure maximizes the sensitivity of the instrument in the mass region of 
interest for the PAH analysis. 

10.3. A five-point initial calibration curve must be established showing tlie linear range of 
^alysis. The same initial calibration is used for the two low level and the mediurn 
level ppt PAH analyses. The concentrations of standards used to construct the 
calibration curve are 20,40, 240, 600, and 1200 ng/mL. The linear range for low 
level analysis (4 L to 0.5 mL) corresponds to sample concentrations of 2.5.5,30, 75. 
and 300 ng/L. If the concentration of any target compound in a sample exceeds the 
linear range defined by the above standards, the extracts must be diluted so that the 
concentrations of all target compounds fall within the range of the calibration curve. 
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The linear range for medium level analysis (0.5 L to 5.0 mL) corresponds to final 
sample concentrations of 200,400. 2400, 6000 and 12000 ng/L. 

10.4. If the initial calibration response factors are less than 35 relative percent difference 
sample andysis may proceed. If. for any analyte, the initial calibration response 
factor is greater than 35 relative percent difference the initial calibration curve must 
be repeated for that compound prior to the analysis of samples. The following 
compounds are excepted for this criteria due to poor response by this method: 7H-
Dibenzo(c,g)carba2ole. 3-Methylcholanthrene and the dibenzopyrene isomers. 

10.5. Table II contains example RRT data for target compounds. 

10.6. Continuing Calibration 

Every 12 hours the mass spectrometer response for each PAH relative to the internal 
standard is detenhined using the 40 ng/mL calibration standard. The response factors 
for each compound must be compared to the initial calibration curve. If the 
continuing calibration response factors are within ±35 percent of the corresponding 
calibration curve value the analysis may proceed. If. for any analyte. the continuing 
calibration response factor is not within ±35 percent of the corresponding calibration 
curve value, a five-point calibration curve must be repeated for that compound prior 
to the analysis of samples. The following compounds are excepted for this criteria due 
to poor response by this method: 7H-Dibenzo(c.g)carbazoIe. 3-MethylchoIanthrene 
and the dibenzopyrene isomers. 

11. PROCEDURE 

11.1. One time procedural variations are allowed only if deemed necessary in the 
professional judgment of a supervisor to acconunodate variation in sample matrix, 
radioactivity, chemistry, sample size, or other parameters. Any variation in procedure 
shall be completely documented using a Nonconformance Memo and is approved by 
a Technical Specialist and QA Manager. If contractually required, the client shall be 
notified. The Nonconformance Memo shall be filed in the project file. 

11.2. Any unauthorized deviations from this procedure must also be documented as a 
nonconformance, with a cause and corrective action described. 

11.3. Sample Extraction 

11.3.1. Samples are extracted at a pH >12. 
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11.3.2. For the low level extraction, a measured amount of sample, approximately 4 
liters, is poured into either two 2-liter continuous liquid-liquid extractors, one 
4-Iiter continuous liquid-liquid extractor, or two 4 liter separatory funnels. 
The surrogate solution is added, basified and the pH confirmed, and the 
samples are extracted with methylene chloride. The samples are shaken three 
times with 80 mL of methylene chloride for the shake-out technique. The 
samples are allowed to reflux for eighteen hours if the liquid-liquid extractor 
technique is used for preparation, with pH check. The extracts from each of 
the two-liter extractions for a sample are then combined for concentration. 

11.3.3. The medium level extraction requires that 500 mL of the sample be extracted 
with methylene chloride for 18 hours in a one liter continuous liquid-liquid 
extractor or shaken three times with 60 mL of methylene chloride in a 2-liter 
separatory funnel. 

11.3.4. The extracts are passed through an anhydrous sodium sulfate into a 500 mL 
Kudema-Danish evaporative concentrator. 

Note: The Kudema-Danish glassware is to be rinsed with methylene chloride 
immediately prior to the addition of the sample extract. 

11.3.5. Concentrate the low level, ppt 75 and medium level extracts to approximately 
5.0 mL using the Kudema-Danish concentrator. Transfer the extracts to a 
calibrated N-Evap concentrator tube. The Kudema-Danish tube is rinsed with 
methylene chloride. Transfer the rinsate to the N-Evap tube containing the 
sample extract. 

11.3.6. Evaporate the extract using a nitrogen stream and a water bath at 30° to 35° C. 
Occasionally rinse the N-Evap tube walls with methylene chloride during this 
final concentration step. The low level and ppt 75 extracts are concentrated to 
0.5 mL. The medium level extracts are concentrated to 5.0 mL. 

11.3.7. Transfer the concentrated extracts to glass vials that are capped with a Teflon 
fitted septum. Store the extracts separate from ppb level extracts. 

11.4. Gas Chromatography/Mass Spectrometry Analysis 

11.4.1. All aliquoting, extract dilutions, and spike additions must be performed in 
the trace laboratory using equipment dedicated to PAH-SIM analysis. 
Extract aliquots are added to 0.1 mL vials for GC/MS analysis to allow for 
re-analvsis. if necessarv. 
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11.4.2. Prior to analysis an aliquot of internal standard solution is transferred to the 
sample vial using a 25 |iL syringe to give a final internal standard 
concentration of 40 ng/mL in the extract. 

11.4.3. Representative aliquots are injected into the gas chromatograph/mass 
spectrometer using similar conditions to those provided in the following 
table. The injection technique should include 4 second hold time of the 
syringe needle in the injector after the sample has been injected. 

Injector Temp 300''C 

Transfer Line Temp 290°C 

Initial Oven Temp 30°C 

Initial Hold Time 1 min. 

Ramp Rate lOX/min. 

Final Temperamre 325°C 

11.4.4. The effluent from the GC capillary column is fed directly into the ion source 
of the mass spectrometer. The MS is operated in the selected ion monitoring 
(SIM) mode using appropriate windows to include the quantitation and 
confirmation masses for each PAH as shown in Table I. All compounds 
detected at a concentration above the MDL are checked to insure the 
confirmation ion is present at the appropriate ratio. 

12. DATA ANALYSIS AND CALCULATIONS 

12.1. Qualitative Identification 

Obtain EICPs for the primary m/z and the confirmatory ion. The following criteria 
must be met to make a qualitative identification: 

12.1.1. The characteristic masses of each parameter of interest must maximize in the 
same or within one scan of each other. 

12.1.2. For the qualitative identification, the relative retention time (RRT) of 
unknown peaks must fall within ± 0.075 minutes. 
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12.1.3. The relative peak areas of the primary ion compared to the confirmation or 
secondary ion masses in the EICPs must fall within ± 20% of the relative 
intensities of these masses in a reference mass spectrum. The reference mass 
spectrum can be obtained from a standard analyzed in the GC/MS system or 
from a reference library. A compound that does not meet secondaiy ion 
confirmation criteria may still be determined to be present in a sample after 
close inspection of the data by the mass spectroscopist. Supportive 
information includes correct relative retention time and the presents of the 
secondary ion but the ratio is greater than ± 20% of the primary ion which 
may be caused by an interference of the secondary ion. When the primary ion 
is not affected by interferences and the decision is agreed to by the reviewer, 
the compound is flagged with an asterisk (*) on the sample summary sheet. 

12.1.4. Structural isomers that have very similar mass spectra and less than 30 second 
difference in retention time, can be explicitly identified only if the resolution 
between authentic isomers in a standard mix is acceptable. Acceptable 
resolution is achieved if the baseline to valley height between the isomers is 
less than 25% of the sum of the two peak heights. Othervvise, structural 
isomers are identified as isomeric pairs. 

12.2. Calculations 

12.2.1. The following formula is used to calculate the response factors of the internal 
standard to each of the calibration standards. 

RF = 'A.xC»^ 
, An X Csy 

Where: 
As = Area of the characteristic ion for the parameter to be measured. 
Ajs Area of the characteristic ion for the internal standard. 
Cis = Concentration of the internal standard. (ng/mL). 
Cg = Concentration of the parameter to be measured. (ng/mL). 

12.2.2. Based on these response factors, sample extract concentrations for each PAM 
is calculated using the following formula. 

Ce=f-^1 
IA«XRF, 
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Where: 
Ce = Sample extract concentration, ng/mL. 
As = Area of the characteristic ion for the parameter to be measured. 
Ais = Area of the characteristic ion for the internal standard. 
Is = Amount of internal standard added to each extract, (ng/mL). 

RF = The average response factor. 

12.2.3. The actual sample concentration (C) for each compound is calculated by the 
following fonnula: 

C = Ce X 

Wliere: 
C = Concentration of the sample, ng/mL. 
Vg = The final extract volume, mL. 
Vj = The original volume of sample extracted. L. 
Cg = The amount measured in the analytical extract. ng/mL. 

13. METHOD PERFORMANCE 

The group/team leader has the responsibility to ensure that this procedure is performed by an 
associate who has been properly trained in its use and has the required experience. 

14. POLLUTION PREVENTION 

This method does not contain any specific modifications that serve to minimize or prevent 
pollution. 

15. WASTE MANAGEMENT 

Waste generated in this procedure must be segregated and disposed according to the facility 
hazardous waste procedure. The Environmental Health and Safety Director should be 
contacted if additional information is required. 

16. REFERENCES 

Test Methods For Evaluating Solid Waste. Physical/Chemical Methods. SW-846, 3rd 
Edition. Methods 3520A. 8270A and 8280. 
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17. MISCELLANEOUS (TABLES, APPENDICES, ETC...) 

17.1. Table I: Compounds and MS Quantitation Mass Ions 

17.2. Table II: Relative Retention Times and Confidence For the Compounds Associated 
With the Low Level PAH and Heterocycle Methodology 

17.3. Table III: CAS Numbers and Acceptance Criteria 

17.4. Appendix I: Sample Preparation Flow Chart 

17.5. Appendix II: Sample Analysis Flow Chart 
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Table I: Compounds and MS Quantitation Mass Fons^ 

Compound Mass Ion Confirmation Internal Standard 

Ion Reference 

Naphthalene 128 102 1 

Acenaphthylene 152 151 1 

Acenaphthene 154 153 1 

Fluorene 166 165 1 

Phenanthrene 178 176 2 

Anthracene 178 176 2 

Fluoranthene 202 200 2 

Pyrene 202 200 2 

Benzo(a)anthracene 228 226 J 

Chrysene 228 226 J 

Benzofluorantheiies 252 250 J 

Benzo(a)pyrene 252 250 J 

Indeno( 1,2,3,cd)pyrene 276 138 J 

Dibenz(a,h)anthracene 278 139 J 

Benzo(g.h.i)perylene 276 138 J 

Internal Standards 

Compound Mass 

Ion 

Confirmation 

Ion 

Internal Standard 

Reference 

Acenaphthene-d,o 164 162 — 

Phenanthrene-d,o 188 184 — 

Benzo(a)pyrene-d, 2 264 132 — 

* The relative peak areas of the primary ion compared to the confirmation or secondary ion 

masses in the EICPs must fall within ± 20% of the relative intensities of these masses in a reference 

mass spectrum. 
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Table I: Compounds and MS Ouantitation Mass Ions/Continued) 

Surrogates 

Compound Mass Ion Confirmation Internal Standard 

Ion Reference 

Naphthalene-d3 136 134 1 

Fluorene-d,o 176 174 1 

Chrysene-d|2 240 236 n 
J 

Heterocvcle.s and Other PAH 

Compound Mass Ion Confirmation Standard 

Ion Reference 

Indene 116 115 1 

Indole 117 90 1 

2.3-dihydroindene 117 118 1 

2.3-ben2ofiiran 118 90 1 

Quinoline 129 102 1 

Benzo(b)thiophene 134 89 1 

2-methylnaphthalene 141 115 1 

1 -methylnaphthalene 141 115 1 

Biphenyl 154 153 1 

Carbazole 167 166 2 

Dibenzdfuran 168 139 1 

Acridine 179 178 2 

Dibenzothiophene 184 139 2 

Perylene 252 250 3 

Benzo(e)pyrene 252 250 D 

7.12^Dimethylben2(a)anthracene 256 241 -1 

J 

3-MethyIcholantlirene 268 252 J 
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Table II; Relative Retention Times and Confidence For the Compounds Associated With the 

Absolute Retention Time 

(minutes) 

Avg. RRT SD % RSD 93Vo Confldence 

Limits 

Benzofuran 8.03 0.550 0.015 2.807 0 520-0.580 

Dihydromdene 8:45 0.590 0.016 2.765 0 558-0 622 

Indene 8:54 0.598 0.016 2.699 0.566-0.630 

Naphthalene-d|(SurT.) 11:14 0.733 0.017 2.289 0.699-0.767 

Naphthalene 11:16 0.735 0.017 2.289 0.701-0.769 

Benzo(b)thiophene 11:25 0.743 0.017 2 258 0.709-0.777 

Quinoiine 12:06 0.783 0.017 2.140 0.749-0.817 

Indole 12:55 0.824 0.018 2.167 0 788.0.860 

2-methylnaphthalene 12:59 0.832 0017 2.084 0 798-0.866 

1 -methy Inaphthaiene 13:15 0 848 0.017 2.055 0.814-0 882 

Biphenyl 14:12 0.901 0.017 1.921 0.867-0.935 

Acenaphthylene 15:15 0.962 0.018 1.822 0.927-0.988 

Acenaphthene 15.44 0.988 0.018 1.849 0.952-1 024 

Dibenzbitiran 16:09 1.011 0.018 1.791 0.975-1.047 

Fluorene-d,o(SuiT.) 16:57 0.872 0.015 1.735 0.842-0.902 

Fluorene 17:01 0.875 0.015 1.745 0.845-0.905 

Dibenzothiophene 19:08 0.974 0.016 I 617 0.942-1.006 

Phenanthrene 19:28 0.988 0.016 1 589 0.956-1.020 

Anthracene 19:34 0.994 0016 1 597 0.962-1.026 

Acridine 19:42 0 999 0.016 1 572 0.967-1.031 

Carbazoie 20:02 1.013 0.015 1.487 0.983-1 043 -

Fiucranthene 22:32 1.130 ' 0.017 1.461 1.096-1.164 

Pyrene 23:07 1.157 0.017 1.443 1.123-1.191 

Benz(a)anthracene 26:16 0.873 0.012 1.325 0.849-0.897 

Chrysene-d|; (SUIT.) 26:18 0.874 0.012 1.320 0.850-0.898 

Chrysene 26-22 0.876 0.012 1.320 0.852-0.900 

Benzofluoranthenes 29:00 0.960 0.014 1.501 0.932-0.988 

Benzd(e)pyrene 29:34 0.984 0.016 1.590 0.952-1.016 

Benzo(a)pyrene 29:44 0.988 0.016 1.615 0.956-1.020 

Perj'lene 29:55 0.996 0.016 1 644 0.964-1 028 

IndenoC 1.2,3 cd)pyrene 32:31 1.114 0.025 2.276 1.064-1.164 

Dibenz(ah)anthracene 32:36 1.113 0.031 2.743 1.051-1.1,75 

Benzo(gh!)peryiene 33-17 1.149 0.028 2.422 1.093-1 205 
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Table ITI: CAS Numbers and Acceptance Criteria 

Compound CAS# Acceptance Criteria (ng/L) 
2,3-Benzofuran 271-89-6 0.94 - 4.70 
2.3-Dihydrbindene 496-11-7 2 56- 12.80 
IH-Indene 95-13-6 0.71 -3 55 
Naphthalene 91-20-3 3.17- 1585 
Benzp(B)thiophene 95-15-8 0.70 - 3.50 
Quinoline 91-22-5 <3 52 
IH-Indole 120-72-9 1 22-6 10 
2-Methylnaphthalene 91-57-6 1 99 - 8 30 
1-Methylnaphthalene 90-12-0 1 44 - 7.20 
Biphenyl 92-52^ 0 9! -4.55 
Acenaphthyiehe 208-96-8 0 60 - 3 00 
Acenaphthene 83-32-9 0.71-3 55 
Dibenzofuran 132-64-9 0.79 - 3.95 
Fiuorene 86-73-7 0 72 - 3 60 
Dibenzothiophene 132-65-0 0 76 - .080 
Phenanthrene 85-01-8 1.38-6 90 
Anthracene 120-12-7 1.38-6.90 
Acndine 260-94-6 3.12-15.6 
Carbazoie 86-74-8 1.84-9.20 
Fiuoranthene 206-44-0 1.58-7.90 
Pvrene 129-00-0 1.27 -6 38 
Benzo( A lanthracene 56-55-3 <0.68 
Chrysene 218-01-9 < 1.46 
Benzo(B)fluoranthrene 205-99-2 <0 67 
Benzo( Klfluoranthrene 207-08-9 1.07 - 5 35 
7,12-Dimethylbenzanthracene " " 57-97-6 1 29 - 6 45 
Benzo(E)pyrene 192-97-2 0.65 - 3.25 
Benzo(A)pyrene 50-32-8 <0.98 
Peryiene 198-55-0 0 50 - 2 50 
3-Methvlcholanthrene 56-49-5 2.49- 12.4 
lndeno( 1.2.3-CD)p>rene 193-39-5 ^ 1 04-
Dibehz(A.H)'anthracene 53-70-3 ^ 1.06-
Benzo(G. H.I )pery iene 191-24-2 < 1 73-
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HEALTH AND SAFETY PLAN 

Introduction 

This Health and Safety Plan applies to personnel who will potentially be 
exposed to groundwater affected by creosote or coal tar constituents during 
the retrieval of groundwater samples from active pumping wells, the GAC plant, 
monitor wells, and piezometers. This plan has been designated to comply with, 
as a minimum, the requirements set forth in 29 CFR 1910.120, the OSHA 
standards governing hazardous waste operations. In no case may work be 
performed in a manner that conflicts with the intent of or the safety concerns 
expressed in this plan. 

Materials of Concern and Effects of Overexposure 

The materials of concern which have been identified for this project are 
coal tar and creosote related materials including naphthalene, other 
polynuclear aromatic hydrocarbons (PAH) and phenolic compounds. 

Coal tar and creosote are typically irritating to the eyes, skin and 
respiratory tract. Acute skin contact may cause burning and itching while 
prolonged contact and poor hygiene practices may produce dermatitis. 
Prolonged skin contact with creosote must be avoided to prevent the 
possibility of skin absorption. 

Naphthalene is a hemolytic agent which, upon overexposure to the vapor 
or ingestion of the solid, may produce a variety of symptoms associated with 
the breakdown of red blood cells. Naphthalene is also irritating to the eyes 
and repeated or prolonged contact has been associated with the production of 
cataracts. 

Repeated exposure to certain PAH compounds has been associated with the 
production of cancer. Contact of PAH compounds with the skin may cause 
photosensitization of the skin producing skin burns after subsequent exposure 
to ultraviolet radiation. 

Phenolics are generally strong irritants which can have a corrosive 
effect on the skin and can also rapidly penetrate the skin. Overexposure to 
phenols and phenolic compounds may cause convulsions as well as liver and 
kidney damage. 

Hazard Assessment 

Initial 

Because of the relatively low vapor pressures associated with PAH 
compounds (generally less than 10"^ mm Hg at 20°C), they are not expected to 
present a vapor hazard. The most likely threat of exposure to these compounds 
will be via skin contact. 



TABLE 1 

ACTION LIMITS FOR AIR CONTAMINANTS 

Persistent 
Concentration in 

Limit the Breathino Zone Procedure 

Lower 5 ppm Don respirators, step up 
monitoring. 

Upper 50 ppm Stop work and back off from 
immediate work area until levels 
subside in the breathing zone. 
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Action Limits 

The American Conference of Governmental Industrial Hygienists (ACGIH) 
has established threshold limit values (TLV) for phenol and naphthalene at 5 
and 10 ppm, respectively, as 8-hour time weighted averages (TWA). Based on 
these values, the action limits in Table 1 have been set. The lower limit of 
5 ppm is based on the TLV for phenol while the upper limit of 50 ppm is based 
on a minimum protection factor of 10 for a half-mask, air purifying 
respirator. 

Response 

When the PID yields persistent breathing-zone readings at or above the 
lower action limit, workers in the affected area will don respirators. Air 
sampling will continue on a more frequent basis. If readings are persistent 
at or above the upper limit, workers shall back off from the immediate work 
area until measured breathing-zone concentrations fall below the lower limit, 
at which time operations will resume and normal air monitoring will continue. 
If breathing zone levels do not fall below the upper limit, workers are to 
leave the work area and report the condition immediately to the City, the 
Engineer, or its representative. If necessary, engineering controls will be 
instituted to maintain vapor concentrations below the upper limit or 
arrangements will be made to upgrade to Level 8 protection. 

Personal Protective Equipment 

Personal protective equipment (PPE) will be donned, as necessary, based 
on the hazards encountered. Listed below is the personal protective equipment 
to be utilized during this project and the conditions requiring its use. 

Personal Protective Eouioment 

Coveralls - Polyethylene coated Tyvek if work involves contact 
with affected soil or groundwater. 

Boots - Chemical resistant type if work involves contact with 
affected soil or groundwater. 

Hard Hat - When working in the vicinity of operating heavy 
machinery. 

Face shield - If splash hazard exists. 

Gloves - Nitrile for potential contact with affected soil or 
groundwater. 

Respirator - MSA Comfo II with GMC-H Cartridges if PID reading 
exceeds 5 ppm or if dust or odors become objectionable. 

Chemical Safety Goggles - If eye irritation occurs. 
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Because of the carcinogenicity of certain PAH compounds, and because of 
the skin hazards associated with PAH and phenolic compounds, it is important 
that appropriate protective clothing be worn during work activities, which may 
involve the possibility of skin contact with affected soil or groundwater. As 
a minimum, the presence of visible creosote or coal tar related material shall 
constitute evidence of affected soil or groundwater. 

Health and Safety Training 

Personnel covered by this Health and Safety Plan must have received 
appropriate health and safety training prior to their working on the site. 
Training will include: 

Requirements for and use of respirators and personal protective 
equipment. 

Required personal hygiene practices. 

Requirements for employees to work in pairs. 

Proper material handling. 

Proper sampling procedures. 

Maintenance of safety equipment. 

Effective response to any emergency. 

Emergency procedures. 

Hazard zones. 

Decontamination methods. 

General safety precautions. 

A copy of the Standard Safety Procedures (Table 2) will be given to each 
worker covered by this Health and Safety Plan. 

Decontamination 

Administrative procedures require hygienic practices consistent with 
work hazards. Employees will be instructed in the training program on proper 
personal hygiene procedures. 

Contaminated, reusable PPE, such as boots, hard hats, face shields and 
goggles, will be decontaminated prior to leaving the site. The 
decontamination procedure follows: 

Rinse with water to remove gross contamination. 

Wash in Alconox or equivalent detergent solution. 

Rinse with clean water. 

Contaminated, disposable PPE, such as Tyvek coveralls and gloves will be 
placed in 55-gallon drums and stored while arrangements are made for disposal. 

- 4 -



TABLE 2 

STANDARD SAFETY PROCEDURES 

Employees are required to work in pairs. 

Wash face and hands prior to eating, smoking, or leaving the site. 

No smoking or eating is allowed in the work area during excavation or 
sampling activities. 

Wearing of contact lenses is not permitted in the work area. 

Contaminated material (e.g., Tyvek coveralls) must be properly disposed 
of before leaving the site. 

All work must be conducted in accordance with local, state and federal 
EPA and OSHA regulations, particularly 29 CFR 1910.120. 
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Respirators, if used, will be cleaned and disinfected after each day of 
use. The facepiece (with cartridge removed) will be washed in a hypochlorite 
(or equivalent) disinfecting solution, rinsed in warm water and air dried in a 
clean place. 

Emergency Procedures 

This Health and Safety Plan has been established to allow site 
operations to be conducted without adverse impacts on worker health and safety 
as well as public health and safety. In addition, supplementary emergency 
response procedures have been developed to cover extraordinary conditions at 
the site. 

General 

All accidents and unusual events will be dealt with in a manner to 
minimize a continued health risk to site workers. In the event that an 
accident or other unusual event occurs, the following procedure will be 
followed: 

First aid or other appropriate initial action will be administered by 
those closest to the accident/event. This assistance will be conducted 
so that those rendering assistance are not placed in a situation of 
unacceptable risk. In the event that a worker is caught in a trench 
collapse, call for emergency assistance immediately. 

All accidents/unusual events must be immediately reported to the Owner. 

All workers on site should conduct themselves in a mature, calm manner 
in the event of an accident/unusual event, to avoid spreading the danger 
to themselves, surrounding workers and the community. 

Responses to Specific Situations 

Emergency procedures for specific situations are given in the following 
paragraphs. 

Worker In.iurv 

If an employee in an affected area is physically injured. Red Cross 
first-aid procedures will be followed. Depending on the severity of the 
injury, emergency medical response may be sought. 

If the injury to the worker is chemical in nature (e.g., overexposure), 
the following first-aid procedures are to be instituted: 

Eye Exposure - If affected solids or liquids get into the eyes, wash 
eyes immediately using large amounts of water and lifting the lower and 
upper lid occasionally. Obtain medical attention immediately. 

- 6 -



Skin Exposure - If affected solids or liquids get on the skin, promptly 
wash the affected skin using soap or mild detergent and water. Obtain 
medical attention immediately when exposed to concentrated solids or 
liquids. 

Inhalation - If a person inhales large amounts of a toxic vapor, move 
the exposed person to fresh air at once. If breathing has stopped, 
perform artificial respiration. Keep the affected person warm and at 
rest. Obtain medical attention as soon as possible. 

Swallowing - When affected solids or liquids have been swallowed, the 
Poison Control Center will be contacted and their recommended procedures 
followed. 

Emergency Notification 

In an extraordinary event that might be damaging to personnel or 
adjacent property, immediate notification of the proper emergency service will 
be required. The proper emergency service is determined by the nature of the 
emergency. 

EHERGENCY NOTIFICATION 

Fire Department 911 

Ambulance 911 

Police Department 911 

Methodist Hospital 932-5000 

Poison Control Center 347-3141 

OTHER CONTACTS 

MPCA - Douglas Beckwith 612-296-7715 

EPA - Darryl Owens 312-886-7089 

City of St. Louis Park - Scott Anderson 612-924-2557 

-William Gregg 612-924-0117 

R94/HSPLNGAC 
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CONHUNITY RELATIONS PLAN 

The Sampling Plan is to be completed in accordance with the Consent Decree-

Remedial Action Plan for Reilly Tar & Chemical Corporation's St. Louis Park, 

Minnesota, N.P.L. Site. All community relations programs related to this work 

will be coordinated through the following agencies: 

United States Ms. Judy Beck 

United States Environmental Protection Agency ' 

(312) 353-1325 

State of Minnesota Nr. Ralph Pribble 

Minnesota Pollution Control Agency 

(612) 296-7792 

City of St. Louis Park Ms. Lynn Schwartz 

City of St. Louis Park 

(612) 924-2521 

Information necessary to conduct the Community Relations Plan will be provided 

by the City and Reilly Industries, Inc. 

R94/CommPlan 




